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Wind Tunnel Solves Skyscraper Problem 


Government Scientists Revise Building Rules Following Study of 
Effect of Hundred-Mile-an-Hour Gale on Models 


\ \V rules governing the safeguarding 
4 f buildings against gales have been 
ed by the bureau of standards as a 
of wind-tunnel tests in which mod- 
ere exposed to air streams moving 
locity as high as seventy-six miles 
equivalent of 100 miles an 
on weather bureau recorders. The 
disclosed that the arbitrary figure 
hirty pounds’ pressure per square foot, 
pted many years ago, and to resist 
+h all big buildings have since been 
iilt, was almost one-third greater than 
‘actual pressure encountered in a sev- 
six-mile gale. 
he old figure was based on intricate 
ulations, but in recent years scientists 
| determined that the methods used 
volved several errors. The actual wind- 
that twenty-two 


ur, the 


tunnel tests showed 
sinds’ pressure to the square foot was 
encountered in seventy-six-mile-an-hour 
nds, and that the thirty-pound pressure 
not reached until the gale attained a 
peed of eighty-eight and one-half miles 
n hour, equal to 118 miles an hour as 
e weather bureau reckons velocity. 


Such extreme wind velocities are rarely 


encountered, only a few momentary gusts 
recorded in New York and St. Paul, 
Minn., ever having attained such speeds. 

The safety factor in building not only 
has an important bearing on the planning 
of tall buildings, but affects the design of 
bridges, wireless masts, tall factory chim- 
neys and other engineering structures. 

The character of the exposure of the 
building has an important bearing on the 
safety measures necessary, the govern- 
ment tests showed. A tall, slim building 
in the heart of a city, surrounded by other 
tall buildings, would not be in so much 
danger as a much smaller building on an 
exposed sea coast or lake shore. It is im- 
practical, the investigators decided, to de- 
sign a building to offer minimum wind 
resistance, since such construction not 
only would be costly, but quite fantastic. 
If one exposed face of the building was 
shaped to offer minimum resistance, the 
problem still would remain on the other 
sides. 

Square, low buildings offered the mini- 
mum resistance, since the currents were 
deflected equally around the sides, and 


could rise and flow over the top. Condi- 











Huge Wind Tunnel of the Bureau of Standards at Washington, Used to Test Building Models and Determine 
Exact Figures on Gale Pressures Their Walls Must Stand 
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on each of the five expose: 
led to recording instrument 
side and gave an accurate 
ure of the air. pressure on 
and roof. The models 
mounted on revolving bas: 
that they could be turned g 
ally to give thirteen differe 
posures, simulating the res 
a shifting wind. 





ENGLAND CURBS RAGMEN 
TO SAFEGUARD HEALTH 


To prevent the spread 
ease, health authorities in 
land have forbidden ragm 
give children candy and t 
exchange for old clothing 
measure is a blow to thou 
of youngsters who took ke: 
light in the chocolates, ba 
and other trinkets they 
given for rags and may affe 
business, for large organiz 
profited from the materia 
lected by the ragmen. 


SIGNATURES IN SILV! 
ADORN CANE 


a remembrance of 
than 200 famous persons he 





Rectangular Boxes Represent Building Forms, While Sets of Rub- As 
ber Tubes Carry Inside Pressure to Recording Gauges 


tions are reversed in a tall and narrow’ met, a Russian actor carries their 
building. The air currents cannot rise graphs inscribed in silver on a wa 
easily to flow over the top, but instead are’ stick. The signatures were copie 
deflected upward and exert a lifting tend- metal script from actual autograph 
ency which would carry off an insecure- inlaid in the cane. The cost of the 
ly anchored roof, the reason why so many _ graving is said to be more than $1,000 
buildings are unroofed in gales. the cane is valued at $5,000. 


The rear face of the building is sub- 
jected to a terrific outward pull as the 
air flowing past draws into its high- 
velocity stream the still air behind the 
structure, leaving a partial vacuum 
there. In cyclonic disturbances, build- 
ings frequently appear to explode, as 
the rear wall bursts outward from 
the air pressure within and the 
semivacuum without. 

The models used in the 
wind-tunnel tests were 
simple boxes of various 
shapes, corresponding in 
proportions to certain 
types of buildings. Each 
wall was drilled with sev- 
enty small holes, and for- 
ty-nine more were bored 
through the top. Rubber 
tubes catching the air 
forced through these holes 


Examining Silver Signature 
Cane; Names Are Inscribed 

laid Metal from MHandwriti 
More Than 200 Persons; the 
Is Valued at Nearly $5,0( 


















TER 























POPULAR MECHANICS 179 





BIRDS'EYESBALKED 
BY }RIGHT COLORS 


the feathers of 

serve as a pro- 
from enemies 
in as a lure for 

the theory of 
tin H. Clark of 
nal museum, 
colors, he as- 
le the wearers 
her birds for the 
n that the eye 
e, radically dif- 
om that of hu- 
‘ings or other 
ls, presents the 
pe as a clear-cut 
rk of all colors 
res. ‘T herefore, 
vhich are most 
cuous to the hu- 
observer, would be 
for a bird to see. 
bird’s eye, Dr. 
avs, the lens is of 








® 








irter focus so that 
lage projected by 
s almost wholly in 
lane. There is no blurred back- 
und in the vision of the bird, tending 
ike dull-colored objects less notice- 
is is the case in the mammal’s sight. 
hat reason, birds of gaudy plumage 
mparatively safe from detection by 
ered enemies when they are on the 
tops or among the branches, while 
colored female bird, staving close 
r nest, where her plumage blends with 
irroundings, is hidden from the gaze 
owling mammal enemies. 


LIGHTLESS AUTO STOP SIGNAL 
OPERATES BY REFLECTION 


Operated by the brake rod or lever, an 
to stop signal now on the market, is at- 
1 near the 
light so that 
ion from it, 
m the head 
of cars to 
ir, makes it 
v visible. It 
VS aS soon as 
‘ brakes are ap- 
and when 
are released, 
word “Stop” 
ppears. The sign requires no bulbs, 
or switches and is not likely to get 
ot order. 





Waving the Hand in Front of the Cylinder Casts a Shadow Which Is Made 
to Close a Circuit and Start the Washer 


WASHER STARTED BY SHADOW 
CAST FROM HAND 


Science has gone a step ahead of the 
day when mechanical servants can be put 
to work simply by pressing buttons for it 
is now possible to do it by merely waving 
the hand. This is accomplished in the ap 
paratus a Russian inventor has devised, 
combining the principles of the photo 
electric cell and the radio vacuum tube, 
for starting an electric washing machine 
A wave of the hand casts a shadow in 
such a way that the sensitive light cell 
stimulates a shower of electrons from the 
tube, and closes a-circuit which starts the 
motor running Success of this experi 
ment suggests that the same arrangement 
might be adapted to closing doors, start 
ing furnace fires and other tasks. 


X-RAY STAIN SOUGHT TO BARE 
BODY’S HIDDEN DISEASES 


To make the internal organs of the 
body opaque so that they can be photo 
graphed by X-rays, scientists are seeking 
a special kind of stain. It has already 
been discovered that injection of a spe 
cial oil will make the lung cavities sus 
ceptible to registering on X-ray exposures 
and this, it is believed, will be of great aid 
in diagnosing tuberculosis, 
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WIRELESS SET IS WATERPROOF | cheap as wood and to last as long 





FOR USE IN LIFEBOAT crete. Formed into a plaster, it 
timbers through the chemicals that 

Designed especially for emergency use tains, is fireproof, as tests with 

in lifeboats, a small radio transmitter has have proved, and although hole 
all parts carefully inclosed so that they made in it with hammers, it does 1 
or crack. For ‘finer uses, it can be 


to resemble marble, stone, tile or 
and since it resists both cold and 
is suitable for refrigerator lini: 
other insulation. Damage to the 
rial can be repaired by adding new 





NEW INSTRUMENTS IN AIRPLAN! 
INCREASE FLYING SAFETY 

Practically every quiver of an ai 

in flight is registered on an impro 

strument board intended to make 

safer. There are two rows of dial 

of which is in plain view of the pi 

tells an important story. At the toy 

left to right, are the oil-pressure gau 

speed indicator, a bank-and-turn 














jeez tor, a particular aid in fogs by whi 
, < > o > a 1} > \ 2 .7 > ' 
Waterproof Wireless Transmitter for Lifeboats, and flyer can detern ine whether he i 
How Operator Employs Protecting Sleeve straight or turning, and a rate-of 


indicator which shows how fast he 
cending. The lower row compris¢ 
radiator thermometer, a gauge th 
the speed of the engine, fuel-level 
altimeter which gives the altitude 
plane, an electric clock, and a «¢ 


cannot be damaged by water. The oper- 
ator is provided with a sleeve which i 
attached to the set, and through which he 
inserts his arm for adjusting the sending 
apparatus. 


-———--- switch. Together with direction « 

BUILDING MATERIAL OF WASTE 2nd maps, this equipment leaves the 

TO RESIST EARTHQUAKES with very little to worry about 

everything is running smoothly, and 

Synthetic lumber made of mill waste, him an instant warning of the lo 
or from growths which have been con of trouble. 


sidered pests, promises 
conservation of the tim- [ eine, 
ber supply and is said to 
possess many of the 
qualities of brick and 
concrete besides having 
strength and elasticity 
which suit it to use in 
countries subject to 
earthquakes. The prick- 
ly pear, which abounds 
in Australia, rice husks 
in Japan, bean straw in 
Mexico and, recently, 
gorse and blackberry 
bushes that overrun parts 
of New Zealand are 
some of the materials 
that have been used for 
the manufacture of arti- 
ficial lumber. The New 
Zealand product is said 
to be proof against in- ‘ —-———— 
sects, dust and damp, as 











Instrument Board with Improved Aids for Flying Safety 
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M MENDS BROKEN BONES 
ND HELPS CURE DISEASE 


d from a substance contained in 
nds in the neck, a serum that al- 
is proved beneficial in treating 
i child’s disease, 
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BRAIN WORKINGS OF CHILDREN 
STUDIED WITH CAMERA 


Why can some children multiply three 
times eight with less difficulty than four 


times seven? Why do others, bright in 





end broken 
iccording to re- 
mm Japan. This 
plished by the 
effect in produc- 
the blood an in- 
calcium phos- 
he substance of 
me is largely 
‘dd. Rats with 
were found 
nearly twice 
bone when 
the serum 

t. It may be in- 
ito the system or 
through the 
Results of ex- 
ents with the serum 
iman beings are 
1 with interest, as 
believed that it may 
hasten the heal- 
fractures in young 
ns but render such 


] 


legs 
luc on 
new 


as 














less difficult in old 
discovery of 
Japanese’ scientist 
ide in continuing investigations be- 
a Canadian physiologist. 


he 


SELF-CLEANING SPARK PLUG 
IS COOLED BY AIR 


using thin metal around the heavy 
| the porcelain, a spark plug has 
devised that 
il to assure 
expansion 
contraction, 
break- 
s cleaned 







lal 


lt 
\ by loosen- 
he top half 
e plug by 
full turn. 
permits gas- 
ind air to be 
through 
in the 
while the 
or is running, 
Ing out 
tlations 


by 


’ ae 


mine 
blintS 





ac- 
of oil. 


pted to priming. 


_ 1 


The 


also 


plug 


Is 


Using the Camera to Make Studying Easier; One of the Child Subjects Tested 


at the University of Chicago 


difh 
other 
child's 
numerous 
ith delicate instruments in labora 

tories of the of education at the 
University of Chicago, with pupils as the 
subjects. In the reading tests, use of a 
special camera enables the teacher to do 
much to pupils 
stammer. The instrument 
and its lens is trained on 
pupil who is seated in a 
point at the side 
on the eyeball 


arithmetic, find reading extremely 
cult? Answers to these and many 
questions concerning t 
mentality 
tests wit 


he school 


are being sought by 


school 


and 
a large one, 
the eves of the 
chair From a 
,a pencil oO! light is trained 
and as the eves move from 
horizontally reading, 
the camera records the position of the 1 


help vho hesitate 


is 


side to side while 


of light and plots a curve on a motio1 
picture film. Each child who sit in the 
chair leaves an impression of the move 
ments of his eves as he reads, thus expo 
ing what words or groups of words are 


the “stickers.” By ditheultyv in 
following from the end of one li 
to the beginning of the 
obstacles in reading, 


revealing 
ne of type 
next, and 
the apparatus help 


ot} eT 


teachers correct the some 


months 


are 


pupils and 


made into good readers in a few 
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SIDECAR WITH HINGED FRONT been persistent. 


Imitation diamon 


SIMPLIFIES ENTERING numerous and it is possible to mal 
ones in the laboratory, but the cost 
Getting in or out of a motorcycle side- process is about $200,000 a carat 


car taxi now in use in Berlin has been sim- natural ones can be purchased at 
$100 to $300 a carat. Rubic 
be made by laboratory me 
in about six hours, and so 
them are so nearly like the 
stones that other tests than 
the eyes are necessary to d 
guish them. While the synt 
emerald has brilliance and r 
tic color, it usually can be 
from a genuine one with litt! 
ficulty. They are often bu 
in three parts, which are fa 
by invisible cement. The to; 
bottom part may be glass c1 
cut in many facets with a 
shaving of a real emerald 
tween them to give the 
Others may have a slight « 
between the two crystals 
is filled with a green liquid. 
imitations are easily detect: 
submerging the stone in a ce 
kind of oil and holding it u 
the light. All synthetic 
are said to have telltale 1 
which can be found by s; 
tests and with the use of gs] 
instruments, the developme: 
which is of interest not on! 
dealers and buyers but als: 
insurance companies. 








SPECIAL FOUNTAIN PEN 
FOR LETTERING 


With but little practice, 

_ lettering in various styles is 
plified by having the entire front of the to be accomplished with a special | 
passenger compartment built as a door. tain pen which insures an even flo\ 
It swings out on hinges, eliminating the ink and neater, 
trouble of climbing over the side or more uniform re- | -~ 
through a narrow opening. The meter is sults. The point case , 
attached to this front, and, besides being operates on a ro- 
protected by a windshield, the passenger tary ‘principle and 
may raise a folding top at the back of the is so arranged that 
cab in stormy weather the ink starts flow- 
ing the instant the 


TESTS FOR JEWEL FORGERIES user begins to 














Motorcycle Sidecar Taxi Closed and Opened, Showing How Entire 
Front Swings Back for Easy Entering and Leaving 





write and stops at 
TO GUARD BUYERS the end of the 
Jewel forgers have become so clever’ stroke. For slow 


that a special gem-testing institute has work, the holder is 
been established in Vienna, and similar but partly filled, 





studies are being carried on in this coun- and for fast letter- 
try, to detect imitations. Since glass or- ing, a greater sup- 


naments were made in the early ages in’ ply is needed, as — 
Egypt and Phoenicia to look like real gravity partly controls the operation 
jewels, efforts to produce substitutes have the instrument. 











| ) 





equally breath- 
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RadioEndsArcticJerrors 


2 i RR an 


R \DIO has ended the terror of the hour to hour of all that is happening out 
\ long Arctic night, and the airplane side, and likewise tells the world of the 
supplanted the dog sled and con- accomplishments in the north, with the 
red vast unexplored distances, but result that, when the expedition returns, 
their advent much of the romance _ neither side has much to relate. 


he Far North has disappeared. That is When MacMillan came back from the 
verdict of Commander Donald Mac- north, in 1917, after four years’ absence, 
lan and Lieut. Commander E. F. Mc- he learned for the first time that a world 
lonald, who commanded the “Bowdoin” war was raging. When he went north in 
| “Peary,” ships of the MacMillan ex- the summer of 1913, the king of England 
edition, last summer. was visiting the kaiser in Berlin, and when 


here was a time, McDonald explains, he came back in 1917 Europe had been 
hen Arctic ex- fighting for 
rers went in- three years and 
the north America had 
were for- just entered the 


tten until war. On their 
‘y appeared latest trip, the 
in, and then explorers knew 


ot the wreck of 
the “Shenat 
doah” two 
hours after it 
happened; 
learned of Wil- 
liam Jennings 
Bryan’s death 
thirty minutes 
after it oc 
curred; fol- 
bsence. Now lowed the 
radio keeps search for the 
e expedition j thee Pacific flyers 
we? - Eskimo Girls Try Their First ‘‘Tailor-Made"’ Cigarets; Every One ° ' 
ormed from in Eskimoland Smokes, the Women Preferring Pipes hour after hour 


world hung 
‘athless on 

stories of 
venture, 
le they were 


as they lis- 
ned to all the 
ews ofthe 
tside world 
uring their 
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for nine days; got the baseball scores each 
day and tuned in on the play-by-play re- 
port of the world series. They held two- 
way conversations with a wireless oper- 
ator at Box Hill, Victoria, Australia, and 
talked with other amateurs scattered all 
over the globe—all from the warm cabin 
of a ship only eleven degrees from the 
pole. And when there was a bit of ex- 
ploring to do, 
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By early summer of 1884, only 
of the original twenty-five were le{ 
others having starved on a diet con 
mainly of seal-skin boots and thong 
a soup made from tiny sea bugs, so 
that it took 1,500 or more to make 
To add to the horror of the wait, o: 
the privates in the party was caught 
ing food. Because of his thefts he 





MacMillan 
stepped into the 
passenger seat 
of an amphib- 
ian plane and 
was whisked 
aloft and in 
three or four 
hours covered 
ground that it 
took him weeks 
of painful 
mushing behind 
a dog sled to get 
over only two 
vears ago. On 
one flight he 
soared over ter- 
ritory where he 
and Eskimo 
companions 








— consid 
ably str 
than any t 
his mates, 
Greely fi: 
after rep: 
warning 
dered him 
The execu 
was carrie 
on June 6 
a little 
than two 
before the 
ship fma!! 
rived, 
night of 
22, 1884. 
diary Li 
ant, now 
Gen. Gree! 
tired, gi. 











toiled through 
waist-deep snow 
for days ata 
time, then turned the plane back home 
and arrived in time to sit down to dinner 
in his ship. On another aerial journey 
it took ten minutes to travel from Etah, 
Greenland, to the point on lonely Cape 
Sabine where last year he placed a bronze 
tablet in memory of the Greely expedition 
members, who died there while waiting 
for rescue. It took two years to place the 
tablet because the thirty-mile journey from 
Etah was impossible year before last. 

Only ten minutes by airplane from the 
Etah settlement, yet in 1884 more than 
half of Greely’s Lady Franklin Bay ex- 
pedition starved to death there because 
the men were so weakened they could pro- 
ceed no further. Lieut. Greely, a cavalry 
officer, had been sent north with twenty- 
five men to establish one of a chain of 
international stations for scientific study 
in the Far North. Several other govern- 
ments sent similar expeditions to other 
localities. Owing to unusual ice condi- 
tions, relief ships were unable to reach 
the men for three years, and in the mean- 
time their supplies gave out. They made 
their way overland to Cape Sabine, and 
there, in rude shelters, settled down to 
wait for help. 


One of the Airplanes Used by the MacMillan Expedition as It 
Looked When Lifted to the Deck of the Steamer “‘Peary” 





vivid stor 
the suffe 
which n 
Arctic exploration in those days ep 
The only other survivor of the eleve: 
cued at Cape Sabine is a brigadier ge 
who at that time was a sergeant, 
one of the three sergeants appointed 
Greely to execute the food pilferer, a 
who had enlisted as C. B. Henry, alth: 
that was not his true name. 

On June 4, 1884, Lieut. Greely ent: 
in his diary: 

“Our condition grows more hort 
each day. No man knows when deat! 
coming, and each has long since face 
unmoved. Each man who has died 
passed into the preliminary stages 
mental, but never violent, wander 
without suspicion that death had mar 
him.” 

Corporal Salor had just died of 
vation, the thirteenth victim that wint 
and the survivors lacked the strength 
bury him. Corporal Ellison, one of 
strongest men in the original party, 
in his sleeping bag with both hands 
feet frozen off. Greely expected, and | 
expected for three months, to die any d 

Taking up his journal again, Gre: 
wrote: “Henry stealing again from « 
shrimps” (the name given by the expl: 





























The Radio Operators Listening In 
on One of the Ships, and, at Right, 
an Eskimo Woman Showing Her 
Daughter How to Fire an Ancient 
Long-Barreled Colt, While the By- 
standers Cover Their Ears for Pro- 
tection against the Expected Burst 
of Sound 
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One of the Oldest Men in 
Labrador Broadcasts His 
Violin through the Micro- 
phone of WAP, the 
*‘Peary’s’’ Radio Station, 
a Concert That Was 
Picked Up by Radio 
Amateurs in Many 
Lands; Above, the Crew 
of the “Peary” Listening 
to the Play - by - Play 
Broadcast of the World 
Series Games; Radio Has 
Lifted the Ancient Rule 
of Silence in the North 
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ers, for politeness 
used in the soup). 
also suspected. It 
take some severe 
party will perish.” 

On the next day there is this entry: 

“Henry acknowledged again to me that 
he had been stealing, and I had a long 
conversation with him, ‘in which I told 
him that, as he had no conscience, he 
might at least have a little common sense; 
that it was evident that if any of the party 
survived, it must be through unity and 
fair dealing, otherwise everybody would 
perish. He promised to deal fairly in the 
future, and seemed impressed with my 
caution that he would come to grief if he 
did not.” 

Greely, however, doubted the man’s sin- 
cerity and on the same day issued an or- 
der to Sergeants Brainard, Frederick and 
Long, directing that: 

“Private Henry, having been repeatedly 
guilty of stealing the provisions of this 
party, which is now perishing slowly by 
starvation, has so far been condoned and 
pardoned. It is, however, imperatively 
ordered that if this man be detected either 
eating food of any kind not issued him 
regularly, or making caches or appropriat- 
ing any article of provisions, you will 
at once shoot him and report the matter 
to me. <Any other course would be a 
fatal leniency, the man being able to over- 
power any two of our present force.” 

Not a day later Henry was caught steal- 
ing shrimps out of the messpot while the 
cook’s back was turned, and later was 
seen making a trip to the storehouse. 
When he returned, he admitted to Greely 


ake, to the sea bugs 
Schneider and Bender 
will be necessary to 
action, or the whole 
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that he had eaten several seal-skin 
thongs out of the food supply. 

“He was bold in his admissions, and 
showed neither fear nor contrition,” the 
diary records. “I ordered him shot 

After the execution, a search of H« 
possessions disclosed supplies of fo 
pair of seal-skin boots stolen from ap- 
other member of the party, and Greely’ 
watch, which had disappeared. 

The Lady Franklin Bay expedit 
stands out in American polar-explorat 
annals as one of the most tragic e 
of the north, unlikely ever to hav 
equal, now that radio and airplanes 
crossed the Arctic circle. 

With radio to call help and guide 
rescuers, there is no longer danger of 
starvation, while an airplane could fer: 
food to an icebound party, and, even if 1 
landing spot were available, 
packages. 

Modern exploring is efficient and sci 
tific, but the romance and adventure 
gone. Even the law of silence has 
discarded, since the air brings the wor 
news every day. In the past, it was « 
tomary to enjoin silence on the me: 
the expedition to keep them from bor 
each other. One person has just so mi 
to talk about, and after he has told t 
once, would have nothing to do but 
peat it again. If permitted to keep 
peating, the talker soon becomes a 
and a cause for quarrels. But with a n¢ 
ly typed digest of the day’s news pla: 
at each plate at breakfast, the radio |! 
made possible sufficient new topics to p¢ 
mit interesting conversation during 
Arctic nights. 


drop 

















The Schooner “Bowdoin,” 


MacMillan’s Flagship, on Which His Party Wintered in 1923-24. at Etah, While 
Radio Kept Them Supplied with All the News, and Gave the World Their Story 

















nd the gases given off when the 


n improved way of obtain- 
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} 
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7 d 4 


te 





ng-Suit Class at an Engineering School; the Instructor Is Pointing Out Different Parts of the Apparatus 
and Explaining Their Operation to Divers and Students 


CHOOL FOR DEEP-SEA DIVERS 
fEACHES HOW TO WEAR SUIT 


1its worn by divers have become so 
cate that special instruction classes 
held to teach candidates for the sub- 
ne profession how to wear them and 


to sweat. For each 10,000 parts of air in 
the room, one part of ethylene gas is re- 
leased to assist the coloring proce 


TAXI BUILT LIKE HANSOM CAB 
AFFORDS CLEAR VIEW 


nage the various units of the equip- 
t. The lessons are given with the aid 


1 


harts, on which various modern suits 


Besides being suited to congested traf 
fic, a single-passenger taxicab introduced 
in Paris and built on the lines of the old 


nges are put in a closed 


fashioned hansom cab, affords the chaut 


feur a good view of the street from his 
high seat at the rear, and the occupant of 
the cab can also enjoy an unobstructed 
outlook. The steering wheel, gear shifts 
and brakes are con- 
veniently arranged 
for the driver. 


represented in diagrammatic form, 
ing the location of their important in- 
or and exterior parts. 


LECTRICITY TO RIPEN ORANGES 
When oranges are picked, they are usu- 
fully developed in size and sugar con- 

t, but have not yet acquired the rich 

low color of complete matur- 
This has been produced by 

e common method of placing 
' fruit in a sweating room with 
rosene lamps. The warmth 














hts are extinguished, help give 
e desired shade. Lately, 


the color has been de- 
ed through the use of 
ectricity. Soxes of or- 


om, and by an electric 
eater, the temperature 
raised to about eighty 
grees Fahrenheit. The 
eat and the moisture of 


; : In Motor Dress, the Hansom Cab Comes Back for Further Service; Sample 
ie oranges cause them 


of Compact Outfit Used in Paris 
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ABINS IN AIRPLANE’S WINGS 
OR TRANSATLANTIC FLIGHT 


timating that a speed of 200 to 250 
an hour weuld be necessary to make 
itlantic airplane flights commercially 
ctive, Walter G. 
nner, a German in- 
r, has prepared 
for a giant ship 

h would utilize the 
eased air resistance 
ery high altitudes to 

e such speed pos- 

The enormous re- 
ince encountered at 
altitudes at high 
ed would require en- 
out of all propor- 
to the plane to over- 

e it, he believes, but 

ascending to between 

00 and 33,000 feet, 

density of the air 
uld be so reduced that 
resistance would be 
rrespondingly les- 
ned. At such heights 
passengers, and the 
‘tors, too, would have 
have air supplied at 
rmal sea-level pres- 
ire, so the entire ship as 
signed is air-tight, the 
mosphere being sup- 
ed by pumps. His 
an calls for a light 
iraluminum body and 
ings, designed along 

e same lines as those 

the all-metal Junkers 
lane, but greatly mag- 

hed. The passenger cabins would be lo- 
ited in the wings, now utilized in many 
etal ships for gasoline tanks. The lead- 
¢ edge of the wings would have glass 
indows. Control and crew quarters, 
reight space and additional passenger 
quarters would be located in the hull. The 
uselage plan differs from the usual flying- 
oat type in that it is fitted with two wing- 
ke metal pontoons, one on either side. 
\lthough the ship is designed as a mono- 
plane, in the air the set of pontoons would 
ve additional supporting surface. 

Herr Brenner’s design is based on the 
ilact that a large part of the power devel- 
oped by a flying machine’s motors is used 
to overcome the air resistance. Without 
increasing the consumption of fuel, he 
believes he can double the speed of the 
ship at high altitudes, so that ordinary mo- 
tors would be large enough to power it. 








GAS MASKS GUARD WORKERS 
REPAIRING LEAKY MAINS 


Gas masks of the type that protected 
soldiers during the world war were pressed 
into service by a crew of workers in Lon- 


When Gas Masks Helped Peaceful Trench Diggers; Workmen in London 
Seeking Leaky Gas Mains, Protected by Mouth Shields 


don while hunting leaks in the city gas 
mains. The hazard of the job was in- 
creased by the necessity of working in 
deep trenches where vapors had insufh 
cient chance to escape in case flows of 
considerable pressure were encountered. 
With the masks, the workers were able 
to make a thorough search. 


RADIO GUIDES DRIVERLESS AUTO 
THROUGH CITY STREETS 


Bowling along through Broadway traf 
fic as easily as though a chauffeur were 
at the wheel, a driverless auto astonished 
New Yorkers not long ago. The appar 
ent mystery was explained by a second 
car, following about fifteen feet behind 
It contained wireless sending apparatus 
by which the forward car, equipped with 
receiving instruments, was operated. 
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PITCH OF PROPELLER MEASURED 
TO AVOID VIBRATIONS 


\s an aid to air and water transporta- 
tion, a devised by a western in- 
ventor permits accurate measurements of 


gauge 









Inventor Measuring 
Ship’s Propeller with 
Gauge, to Determine 
if Pitch Is Same in 
All Three Blades 


the pitch of propellers so that they will 
run smoothly and avoid the damage that 
sometimes results from an improperly bal- 
anced unit. It-can be used on propellers 
of all sizes and is said to have proved so 
successful that boat owners obtain final 
check with it before in talling the propel- 
lers in their craft. The slightest difference 


in the curve of the blades can be detected 


ENGINEERS RISK THEIR LIVES 
TO SPAN THE NARROWS 
Battling against 


ocean tides, engineers 


risked their lives in erecting a span of 
electric-transmission cable across the 
Narrows, an arm of Puget sound, near 


Tacoma, Wash. The wires, six in all and 


POPULAR MECHANICS 


each to carry 110,000 volts, were suspen 
ed trom bank. 7 
supports, 335 feet high, stand on blut 
300 feet above the water, and the spa 
is 6,241 feet long. The weight of the 
cables causes them to sag to within 245 


two towers on each 


feet above the sound, 
height required by tl 
government to prevent 


interference with ve 
sels passing beneat 
Lifting the strands t 
their lofty anchors 
cessitated the use 
hoisting engines, testé 


to raise thirty-two to: 


each. The wires wet 
first made fast to the 

sulators on one shor' 
and then taken acros 
one at a time, on a bars 
pulled by a tug. A re 
with a special brak 


payed the cable out 
the boat proceeded. T! 
water averaged about 15 
feet in depth and tl 
work was hindered b 
the strong tides which 
times, ran over seve 
miles an hour. Whe: 
the cable had 
pulled to the opposit 
shore, it was made fast 
to tackle and hoisted t 
the tower where co! 
nection was completed 
The line is intended t 
withstand a strain o 
many thousand pound 
and to resist a seventy) 
mile wind even when it 
coated with half an incl 
The wire in the 
strands had to be severed by a special hy 
draulic cutter because of its hardness. 


bee! 


of ice. 


GLASSES ARE MADE FOG-PROOF 
WITH PIECE OF PARAFFIN 


Glasses, mirrot 
and windshields are 
| said to. become 
proof against fog 
ging or steaming 
by rubbing then 





with chemically 
treated paraffin. A 
little moisture i 


used with the sub 
stance, then the surface is lightly polished 
without wax. 


removing the coating of 






































tween Towers 


Barge Which Carried the 
Cable across Channel be- 








Unwindin the 
Cable; Two rake 
Bands Controlled 
the Reel 
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Workers on Platform at 
Top of One of the Masts 
Showing Cage to Hold 
the Insulators; the Cable 
Is at Left 




















































Looking Up at One of the Towers 
here Workers on a Temporary 
Rigging Are Preparing to Cut the 
Cable and Draw It to Insulator 
Connections 
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THEATER PATRONS ARE PAGED 
WITH LIGHTED BOX 


Patrons of a Los Angeles theater are 
paged without annoyance to the rest of 


the audience by means of an 
illuminated fie box carried by 
an usher and = displaying the 





eS 
DR.LOWEN 
WANTED 
AT-OFFICE 





Silent Page to 
Summon Theater 
Patrons without 
Disturbing Audi- 
ence; Glow from 
Flashlight in 
Handle I1llumi- 
nates Stencil Let- 
ters in Slot at Top 


stencils 
Chin brass 


name of the wanted in 


person 
back of which the light shines. 
letters are used to make up the names and 


can be adjusted quickly. An ordinary 
flashlight of the larger size furnishes the 
illumination and also serves as a handle. 


NEW DEATH RAY KILLS GERMS 
IN TENTH OF SECOND 


A ray which literally deals death and 
promises to be of practical use in combat- 
ing insect pests has been developed in the 
laboratories of the General Electric com- 
pany. It killed highly resistant bacteria 
spores in an exposure of one-tenth of a 
second and fruit upon being rayed 
for an instant, showed almost complete 
collapse and died in a few hours. The rays 
are produced by an electrical discharge as 
powerful as 250,000 volts inside a glass 
vacuum tube at one end of whichis a “win- 
dow” of aluminum, through which rap- 
idly moving electrons pass and have an ef- 
fective range of eighteen inches. The air 
itself becomes luminous in front of the 
tube and castor oil was changed into a 
solid. Similar rays have been produced 


tlies, 
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within tubes before, but never in su 
quantity in the air, it is said. The effe 
of the emanations on higher forms 
life were also striking. A small port 
of a rabbit’s ear was exposed to the r 
for about fifty seconds. A scab develo; 
on both sides of the ear and later, fell o 
leaving a hole which became covered 
a growth of snow-white hair. 





SHIELD FOR MOTORCYCLE RIDER 
PROTECTS FACE AND LEGS 


Fitting around the handlebars 
motorcycle, an apron arrangement wit 
transparent shield, protects the ride 
face and legs and does not interfere wit 
the controls. The shield itself is support 
ed by a strong steel framework, pern 
unobstructed vision and can be quic! 
removed. Protection for the legs is 
forded by coverings that fasten at the bot 
tom and are held in place by springs. 


of t] 


OARS WITH REVERSIBLE LOCKS 
MAKE ROWING EASIER 


Permitting the boatman to face forwa: 
when rowing or backward when trolli: 
reversible oars now on the market are i: 
tended to add to the safety and enjoyme: 
of hunters, fishermen and pleasure see! 
ers. To reverse, the oars are simp 
turned over thereby locking a gear 
rangement which fits a standard oarloc! 
whether of the plate or countersunk ty; 
and is held to the gunwale by thun 
An additional advantage is th 
fitted with this attachment can 


screws. 
oars 


folded to three-fourths of their origi: 
length or entirely removed from the gea 
to simplify carrying in an automobile. 











Reversible Oars Permin Boatman to Face Direction H 
Is Going, an Aid in Steering 
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Florida Seas Are Reclaimed for Homes 


High Prices of Beach-Front Lands Make Even Artificial Islands 
Pay, While Draining of the Everglades Provides Farm Sites 


} ORIDA is mostly all ocean front, but there isn’t enough to go around, and so the 
sea has been called on to produce new shore lands for homes. This artificial increase 
ailable lots is being brought about by dredging sand from the bottom to create 
inds, separated from the mainland by deep channels, but connected by bridges 
rsh land and tidal overflows likewise are being built up higher than the sea and 
de available for the ever-spreading subdivisions. 
[here are more dredges at work in Florida, by a conservative estimate, than in any 


n ilar area on earth, and yet equipment cannot be erected fast enough to supply the 
at emand for more floating land builders to suck up the sand from the sea and build it 
.. to home sites. In the interior, the reclaiming of waste land likewise is proceeding 
. ith the draining of vast sections of the Everglades swamp, to be converted into rich 
= rm lands. Two and three crops of fruits and vegetables a year, ripening when win 
er has raised prices in the northern markets, enable Florida farmers to finance almost 
ny kind of land-recovery project. 
Since the state has become the mecca for all the automobile tourists of the east who 
a eek warm climes for-the winter months, the biggest boom in its history is under 
” ay. Railroads last fall were forced to order an embargo on all inbound freight not 
considered absolutely essential, the favored list being confined largely to food and 
> lothing and the material needed to make boxes and barrels in which to ship the 
= inter crops. 


rhe railroad blockade became so bad that much freight had to be shipped in by 
vater, and distributed by motor truck. One Chicago company, which had undertaken 
to equip several large hotels with crockery, china, silver and other articles, was forced 
to ship the material, equal to more than 100 freight-car loads, direct from the Lake 
Michigan port by boat. It went down the St. Lawrence to the sea and around to Tampa 
in eighteen days. 

The “tin-can tourists” who drift south each winter and live in tent colonies present 
such a problem that one colony was forced to erect its own tent school and supply a 
teacher for the eighteen pupils, since the community in which they were settled had no 
pace in its schools for additional students. 

Florida has room for 40,000,000 people, but a permanent population of only 1,200,000. 


’ 
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An Airplane View of Ormond Beach, 

One of Florida’s Show Spots, with the 

Hotel and Its Recreation Pier in the 

Background, at Left; Above, an Or- 

nate Entrance Gate to One of the 
Florida Subdivisions 

















_—«— 


Pe Part of the Downtown Section 
of Tampa, Showing the Palm- 
Lined Streets and Tall Build- 
ings along Them 


























POPULAR MECHANICS 







































_<— 

Ty Bathers Frolicking in the | 
Tropical Waves at Pablo 
Beach, Jacksonville, Above, 
and, at Right, a View from 
West Palm Beach across 
Lake Worth to the Famous 

1 @ Royal Poinciana Hotel, Not- 


ed as One of the Social Capi- 
tals of America during the 
Winter Season 









Seaplanes Ride at Anchor be- 
side White-Painted Yachts, 
Ready to Ferry Passengers 
to the Coral Keys or Cuba 








a ee eae = at 











196 POPULAR MECHANICS 














Above Is One of the Beautiful 
Winter Estates on the East 
Coast of Florida, with an Or- 
nate Sunken Italian Garden in 


the Foreground, and the 
House, Showing the Predomi- 
nating Spanish-Moorish Influ- 
ence in Its White Stucco, 


Slender Columns and Tile 
Wrxm in the Distance 
y~ YY 








Typical — = of foe 
Architecture en at West 
Palm Beach 
———, ——_ 


ee 
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A Famous Resort Hotel at My. 


sota, Built in the Prevailing Span- 
ish Style; in Its Modern Boom 
Days Florida Has Revived the In- 
fluence of the Early Explorers 











f- 








Gallery Following te Medal 
Play in a Tournament on the 
Private Links of One of the 
Big Hotels at Palm Beach; 
Year-Around Golf Makes the 
State a Paradise for Follow- 
ers of the Game; at Left Is 
One of the Earlier Hotels, 
Erected before the Present 
Boom, When Old-Fashioned 
Resort Architecture Had Not 
Given Way to the Stucco 
and Moorish Decorations of 
the Present 











ee ae ee 























tion; 








Florida 
Fruits 
as Well as Real-Estate 
Salesmen ; 
Typical 
ment in the Tampa Sec- 


tion End o 
Dredges Used to Build 
New Subdivisions 
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Still Produces 
and Vegetables 


Above Is a 
Farm Equip- 


at Right the Suc- 
One of the 






















































er 


i 


Giant Ditching Machine, 

with Wide Caterpillar 

Tread, Used to Drain the 

Everglade Section and Open 

It p for Farming and 
Home Sites 
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Portion of the Growing Skyline of Jacksonville, Where 
Tall Office Buildings Overshadow the Busy Wharves 
That Line the Waterfront; at Right, a Field of Pine- 
apples, Growing in Long Rows between the Orange Trees 
on a Double-Duty Farm +4 > the Rich Agricultural 
Region Just Back of est Palm Beach 





























Afternoon Tea under the Palms at 
a Miami Beach Hotel; Summer 
Clothes, Gaily Striped Sunshades 
and the Ocean Breezes Offer an 
Attraction to Visitors Who Have 
Fled from Northern Snows 


<= 










Zz 1. i or 6 
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Shopping Section of Palm 
Beach, Where New York, Lon- 
don, Paris and Vienna Stores 
Have Branches Open Only 
Three Months Out of the 
Year, the Fashionable Season 














Entrance to Cocoanut 
Grove, One of the 
World's Most Famous 
Promenades, at Palm 
Beach, and Sunset at 

Sarasota Bay 
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Motorboat Racing, Showing 
a Fast Heat in an Amateur 
Race on Lake Worth, Which 
Lies between Palm Beach 
and West Palm Beach; at 
Right, a Section of the Rail- 
vad over the Sea, Linking 
Key West to the Mainland 






















The Famous Beach at Day- 
tona, Where Many Auto 
Speed Records Have Been 

Made 


i ee 
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Above, Running Potatoes 
through a Sorter and Packing 
Them at the Edge of a Florida 
Field, and, Left, the Place Where 
Fresh Head Lettuce Comes 
From to Supply Northern Tables 
with Salad in the Heart of Win- 
ter; Florida’s Output of Out-of- 
Season Delicacies Brought Fame 
Long Before the Real-Estate 
Agents Arrived 























Automatic Conveyor Car- 
ries the Cases of Oranges —w 
Aboard a Boat at the 
Tampa Docks, Ready for 
Shipment to Northern 

Markets 





























young person’s in- 
cenuity and abilities 
nd to encourage 
nce works, the Bible 


nswers. A “world” 





uild’s mind the 
rincipal cities of the 









nd other features, 


utdoor games. 


-ATIONS ON EDGE OF DISK 
(MPROVE RADIO TONE 


ved tone quality from the radio 
phonograph and the telephone 
faninvention by | 
DeForest. It is 
1d of sound re- 
tion in which no 
used. Its chief 
nce lies in the way 
h the vibrations 
produced. While 
resent method is 
eating a drum, the 
ay is to set up the 
ions in a curved 
ragm by applying 
lectromagnet unit to 
lves. The entire 
» of the diaphragm 
up the sound 
and sends them 
h in all directions 





is seen as 20 ——_____ 
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MOTORBOAT GARAGE IN HOME 
HOLDS CARS IN WINTER 


A bit of Venice has come to America 
in the form of motorboat garages built as 











ut distortion. In 
opinion of a musical 
the individual 
‘teristics of various instruments are 
“luced so successfully that even a 
trained ear can detect scarcely any 
erence from the original. 


BOX THAT HOLDS MANY GAMES 


HELPS TRAIN CHILDREN 


Development of the child’s mind and 
as well as his amusement are sought 
set of nearly 100 different games and 

rawing scroll with twenty-three sub- 
ts, all packed in a small suitcase which 
child can carry. A transparent slate 
over the scroll for easy copying in 


les, is one that 


been specially 
ised to test the 


m to go to refer- 
‘ his textbooks for 


ime fixes in the 


orld, their exports 


hile other amuse- 
ents include check- 


] ; — 
cominoes ant : 
odin, Using the Transparent 





‘il or colors, and included in the list of 





Drawing Slate on Suitcase 
Which Is Full of Novel Games for Children 


Motor Launch Entering Its Dock through Wide Back Door of Residence: 
Pumped Dry in Winter, the Space Holds Cars 


part of residences in Detroit, Mich. They 
are constructed at the rear of the dwell 
ings and open directly into a lake so that 
the boats may be run into the shelters 
simply by opening the large doors that 
protect the openings. In winter, the 
water is pumped out, leaving a dry base- 
ment in which an automobile may be 
stored if there is room beside the boat. 


AERIAL PHOTOS TAKEN AT NIGHT 
WITH FIFTY-POUND FLASH 


Darkness became daylight for the brief 
space of a fiftieth of a second over Roches- 
ter, N. Y., one night recently, and in that 
short time, camera 
men obtained pic 
tures as clear and 
detailed as any they 
had taken by day. 
This was made pos 
sible by the carefull 
timed explosion of 
fifty pounds of flash 
light powder dropped 
from a Martin bomb- 
ing plane, flying at 
an altitude of 3,000 
feet. The blast shook 
buildings and broke 
windows, but its 
glare enabled the 
cameras to record 
the scene. 
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MUFFLER STOPS AUTO SMOKE 
AND ABSORBS POISON FUMES 









One of the 
most serious 
perils of the 


automobile, 
carbon - mon- 
oxide gas, is 
reported 


Muffler 


Which Eliminates Smoke from Auto Exhaust 


and Rids It of Poison Gas by Heat 


have been eliminated in a special muffler 
devised by a Paris engineer. It not only 

with all of smoke but 
destroys the poisonous gas by transform 
ing it into harmless carbon dioxide. This 
is done by a heating element in the muf- 
fler, which the combustion 
the vapor. 


does away traces 


completes ol 


AIRSHIP TO USE EXCESS GAS 
AS FUEL IN ENGINES 


Using the excess hydrogen gas, which 
ordinarily is valved away as fuel is used 
and the airship grows lighter, by mixing 
it with heavy fuel oil in the propelling mo- 
and then utilizing the burnt exhaust 
gases from the engines to heat the passen- 
ger cabins, and later to protect the ship 
from fire, a new dirigible being built in 
England presents several novelties in con- 
struction. The airship is one of two 
5,000,000-cubic-feet ships being built for 
the British government, embodying all the 
latest discoveries in Zeppelin construc- 
tion. Lacking a cheap supply of helium, 
it is necessary to fill the gas bags with in- 
flammable hydrogen. Provision is being 


tors, 
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made, however, to take the exhaust 
after it has given up its heat to 
the cabins, turn it loose between the 
envelope of the ship and the gas 
where it will form a protective c 
against chance ignition of the dangeroy 
hydrogen. The use of the valved exces; 
hydrogen in the engines makes it possible 
to use cheap heavy fuel, from which there 
will be much less fire danger than 
gasoline. Another novelty in the ney 
ship is the placing of the passenger cal 
ins not only within the hull, but high wy 
on the sides, instead of in the lower kee 


HOW WOOD ROTS 


Aided by the presence of oxygen, 
plantlike growths or fungi are respor 
for the rotting of wood. These or 
isms feed upon the starch and other 1 
rials in the cells of the timber, final); 
ducing it to dry powder. The plant 
turn throw off billions of tiny 
cells which are carried about 
the winds and in many other ways 
air is often so loaded with them that 
is liable to decay almost anywhere, 
posed, as the plant cells become att 
to it and develop. In most climates 
practically impossible, experts sa 
avoid the presence of these fungus 
and cells. 
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MOVING HEAD FOR DUCK DECOY 
HELPS LURE BIRDS 


Wooden decoys are made more lii 
by the addition of moving heads in 

of fixed ones. They turn with the a 
of the water against a rudder to whi 
head is connected. Ordinary decoy 

be fitted with these attachments. 


yeeny 
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Head, 


Decoy with Movable 
Rudder Which Turns with Action of Water 


and Diagram Sh« 
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School Maintained by Club Women Trains City Girls for Positions 
as Estate Managers, Farmers and Horticultural Experts 


By ROBERT H. MOULTON 


| s midsummer and the stifling heat 
New York’s downtown streets rose 
the tops of her tallest skyscrapers. 
office on the uppermost floor of 
of these buildings, a young woman 
er desk and went to the window in 
h ot a possible vagrant breeze. At 
feet the hot, tired smoke-laden city 
orching in the sun. But farther out 
‘the cool, inviting waters of the river 
| the sound, and beyond these, stretch- 
iar away in panoramic fashion, the 
tiful Long Island vista. 
hen in her mind’s eye she saw a tiny 
m cottage, shaded by overhanging 
ees, a flower garden, a little three-acre 
t of other growing things, some placid- 
vrazing sheep, a stream that gurgled its 
to the sea—such a scene as she had 
tten pictured to herself. The next day 
e resigned her position and started out 
make the picture of her dreams come 
ue. That was four years ago. Today 
e same young woman is manager of one 
the largest estates on Long Island, at 
ilary five times that which she received 
a stenographer and her dream of the 
rm cottage is in a fair way soon to be 
ealized. ; 
The story of how this young woman, 
10, Without any previous experience or 
wledge of the subject, prepared her- 


self in a few vears for the responsible posi- 
tion of horticultural expert and manager 
of a country estate, including green- 
houses, orchards and vegetable gardens, 
is an interesting one. In a degree, it is 
also the story of the success of numerous 
other young women who have turned 
their faces from the toil and grind of the 
city to the open country, and are earning 
a living from the soil. 

She had heard of the school horti- 
culture for women at Ambler, Pa., an in- 
stitution that is each year turning out 
young women qualified to run farms, to 
be florists, market gardeners, managers of 
fruit plantations, and specialists as teach- 
ers of home and school gardening in pub- 
lic and private schools. With the money 
she had saved, age some slight assistance 
from her family, he was enabled to take 
the two years’ course offered by the ,col- 
lege. Upon graduation, she was recom 
mended to the owner of the estate who 
was seeking a manager. Her success in 
the new undertaking was immediate. 

The school of horticulture for women 
was founded a few years ago by the tlub 
and college women of Philadelphia, and is 
under the direction of Miss Elizabeth 
Leighton Lee. In America this is the first 
school of its kind for women. Miss Lee 
believes that a woman may earn a good 
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Group of Girl Students at Work in the Garden at the Pennsylvania School of Horticulture for Women, W 
City Girls Are Taught to Fill Positions as Estate Managers and Farm Experts 


income from the smallest piece of ground, 
provided she specializes in some particu- 
lar branch of horticulture. The field in- 
cludes the raising of flowers, vegetable 
gardening, the growing of fruits, nuts and 
nursery stock, and in addition beet cul- 
ture and chicken raising. While all of 
these branches do not require especially 
strenuous labor, the question naturally 
arises whether women are_ physically 
adapted to such work as plowing, spray- 
ing and the handling of heavy boxes and 
barrels of fruit. They are not always 
strong enough to do such work, but this 
is not necessary, so long as they know how 
such things should be done and can direct 
the efforts of laborers. 

Women have an instinctive love for 
growing things and get a keener enjoy- 
ment from cultivating them than men. 

The school property at Ambler consists 
of a farm of seventy-one acres. About 
twenty acres are used for the 
school in the various branches of 
horticulture and the remainder for 
farm crops. Much of that part 
used for horticulture is given to 
special plantations for practice and 
experimental work for the stu- 
dents. This includes an old apple 
orchard, a number of pear trees, 
young apple, peach, plum and 
cherry orchards, a vineyard of 
about 250 vines, a large variety of 
small fruits, flower and vegetable 
gardens, nurseries, greenhouse, 
hotbeds, cold frames, bee colonies 
and a poultry plant. 

Recognizing that constant prac 
tice throughout each season is es- 
sential to success in horticultural 
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Practical Lessons in Gardening Are Given, the Students Lear 
to Transplant Young Plants Started under Greenhouse Glas 





work, the school devotes a large p 
the time to practice work in the gr 
of flowers, vegetables and fruits, 
student planting and caring for a 
plot of ground, under instruction, 
which she is responsible. Theoretic 
struction is given in botany, entom«¢ 
soils and horticultural chemistry. 
ing in the principles of simple car 
is given, the students being taught t: 
cold frames, boxes, flats and various ot 
articles incident to garden work. 

The daily schedule at Ambler begi: 
8:15, when the students go to the gre 
house for roll call and to receive cl 


I 
) 


for the day’s work. They are 
dressed: in winter, in woolen skirts 
blouses; in summer, khaki. skirts 


smocks. One squad takes charge o! 
greenhouse, looking after the water 
the temperature, the fire; cleaning ot! 
and beds, spraying for insects, etc 
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| will transplant seedlings; per- 
rd will make cuttings for propa- 
wash the sharp sand in the 
ng bed before putting in their 
(his is done every three or four 
eenerally after several plantings 























hese propagating beds hundreds 
are raised, and they are always 
of cuttings through the winter. 
twenty-six days as a rule for cut- 
make good roots, and from the 
ng bench they go into two-inch 
he heat, both bottom and top, the 
sometimes three times a day, 
of weak and dead plants and the 
vatchfulness for pests, etc., make 
ng vigorous plants as stock for 
e greenhouse. 
tudents plant seeds in flats, and 
its are 


in the 
I class 
iturday 
rnoons. 
he prac- 
ork in 
enhouse, 

upon weather per 

t sub- mitting, either 


in the nursery, 
pruning, bud- 
ding, grafting, 


re given 
luncheon: 
uncheon, 


prac- or planting 
work shrubs and 
ssible, small fruits, 





spraying the 
orchards, or 
laving out the 
grounds by the 
landscape 
garden class; 
planning 
vegetable gar 
dens or indi 








Lesson in Tree Trimming, Top, vidual flower 
: a nowet 

Practical Work in the Garden, : - 

Center, and a Teacher Giving beds, or pou 

a Spading Demonstration in trv vards At 


the Field ; 
ati 4:30 the day is 


ended. In spring and summer the classes 
in botany and entomology go afield for 
specimens. 

A recent feature of the school which is 
of keen interest is the jam kitchen. The 
products of the farm and orchards are 
thus conserved. In doing this, the pre 
serving class use the latest recipes of the 
department of agriculture and the same 
equipment. The attractive little kitchen 1s 
a one-roomed building, with many win 
dows completely screened. All the ap 
paratus for quick work is placed conven- 
hessine i iently, so that no steps are wasted. 
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HEATER FOR AUTO ALSO SERVES 
AS A TROUBLE LIGHT 


lo keep the automobile engine from 


freezing, a small, gasoline-burning heater, 


installed under the hood, produces a suffi- 





Adjusting Combination Heater and Lamp to Keep Auto 
Motor from Freezing 


iant flame for use as a trouble 

single filling will last for forty 

hours and about half a 
1 


ciently brill 
lamp. A 
to torty-eight 
cent’s worth of fuel will last a whole day 
under continuous burning. The heater 
is said to raise the temperature from 
twenty to sixty degrees under the hood 
and may also be used to keep the inside 
of the car warm while driving, or as a 
stove while skating, hunting or at foot- 


ball games. It is so safe 
poured 


that gasoline 
over the heater will only 
extinguish the flame. 


ALL OF DIAMONDS 
IN WORLD WORTH 
FIVE BILLION 


According to a gem 
expert, the total value of 
all the diamonds in the 
world today is $5,000,- 
000.000, and a large share 
of them are in the United 
States, where about fifty 
per cent of the annual 
supply and of other pre- 
stones is 

The world’s gold 
supply is placed at less 
than S$8.000.000.000 and 
most of this is also in the 
United States at the 
present time. 


cious con- 


sumed. 


The emer- 
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Guardian of a Northern Village, Top of Totem Pole Showing Fantastic 
with Outspread Wings of Painted Boards 


ald, the oldest of the precious ve! 
the ruby often rival the diamond ; 
It] 4 1 ‘ . ‘ . 
although the latter has become a 
ard and favorite. Ruby mines in 
have been worked for centuries, a1 
output during the last thirty-five 
placed at $10,000,000. 





IRON IS MADE WITHOUT “PIGs” 
BY ELECTRIC PROCESS 


Direct manufacture of malleabk 
and steel without the intermediate { 
tion of “pigs” is seen as a result of a1 
tric process developed in Sweden. 
ore and coal are mixed and fused under 
this method, producing iron holdi1 
02 per cent of carbon, according 
ports, and steel that may be worked 
usual manner. The process is cont 
ous and the fusing ceases only wh 
furnace is tapped. The absence of 
and slag results in a superior produ 


TOTEM BIRD WITH BOARD WINGS 
GUARDS VILLAGE 


One of the most distinctive tote: 
in a small village on Alert Bay, B. 
surmounted by the large figure of 
with outspread wings construct: 
boards and vividly decorated. The 
blem is believed to typify a real bird 
may have been chosen as a sign of 
fortune. Authorities are able to 
similarities between various race 
peoples through their use of the t 
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ht, Underwood & Underwood 


The Camera’s Report of a Disastrous Horse-Race Accident; Above, Just Preceding the Spill, Below, the Horses 
Rolling Over; All Taken Before the Spectators Realized What Was Happening 


TRIPLE SPILL IN HORSE RACE them gazing at the horses without visible 


TESTS CAMERA’S SPEED sign of excitement 
One of — unusual accidents oo STAMPS HELD IN FOUNTAIN PEN 
ever occurred in horse racing was record- 
\ ed trom start to finish by a rapid camera PROTECTED FROM MOISTURE 
a at an Australian race recently. _ Three Postage stamps are kept from damage 
. orse>, running neck and neck, fell to- and are readily available in a small recep- 
ether after jumping a hurdle. Two of  tacle at the end of a fountain pen. A twist 
hem were killed. of the barrel exposes 
he rapidity of the astamp from a 
‘tion was further ' ’ small roll through a 
‘videnced by the \ slot. Danger of 
tact that spectators i loss and sticking to 
pparently did not - the pocket is elim 


realize what was 
ippening at the rhe holder is easily 
ctual moment of filled and stamps can 
, the tall, for the cam- oe ut unless 
: . 1 Unrolling Stamp through Slot in Side of Pen-Holder not d ag it unle 4 
ts record shows Barrel by Twisting the barre! is turned 


inated by this plan. 


1 
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Running of 


Over Every S« 


ks 





perts Go 


Blo« 


Printing 


Trained Ex 


ong Table, While 
Imperfect Inking 


Spread 
sometimes Ox 


These 


lent; Lengths Are 
Pattern 


Shipn 
the 


« 


ef 
Flaws ir 


New knowledge of chemical 


note parts of the world. 


g a Design to Be Stamped on Li- 
Workmen Operating Printing Blocks 
i to Try Out Colors and Various Patterns 
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From Earthen Floors to Linoleum 


How Products from Remote Parts of World Are Combined 
to Give Beauty and Utility in Floor Covering 


the evolution of floors, from prehis- 
ric days when hard-tamped earth 
used to promote comfort, through 
ds during which rich rugs were laid 
tone floors were covered with rushes 
uard against dampness, the skill and 
vination of man have ever been di- 
ted toward seeking better flooring. 
science 
has helped produce a floor that is 
n,a thing of beauty, durable and quiet. 
linoleum, a combination of flax 
oil, the invention of Fred Walton, 
sought to devise a material which 
uld have the warmth of a carpet and 
dust-and-water repelling qualities of 
loth 
o make it, products are gathered from 
Linseed oil is 
ught from India, Russia, Siberia and 
sentina, and cork from the Spanish 
insula and Africa. In marshy regions 
und Bengal, India, half-naked natives 
er jute in swamps, and, to remove 
iter fiber, they beat with flat wooden 


paddles the tall stems. Only the inner 
fiber of jute is used in making burlap or 
which the cementlike linoleum “mix” 1 
poured. 

It is said that the idea of using linseed 
oil in making flooring came to the inven 
tor when he noticed that the thin film 
which forms over a can of paint is ex 
ceedingly elastic and tough. Prior to this, 
another inventor had devised a method of 
making India rubber soft by use of steam 
heat, mixing it with granulated cork and 
then rolling the composition to desired 
thickness. Walton substituted linseed oil 
for costly rubber and thus was made the 
first linoleum. 

Every step in the manufacture of thi 
product, from hardening of the oil to final 
inspection of the finished product, re 
quires the skill of experts and is carefull 
watched. After chemists have tested the 
oil for purity, it is boiled from three to ten 
hours and then is pumped into small con 
vevors which move under the roof of the 
oxidizing shed, from which are hung long 
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Pattern-Block Cutter at 

Work, Oxidized Linseed 

Oil, and Coating Burlap 
Backing 


sheets of fabric. 
As the conveyors 
are moved from 
one end of the shed 
to the other, they 
distribute the oil to 
troughs. These are 
perforated to allow 
the oil to flow 
down the fabric 
sheets. This oper- 
ation continues 
twice daily for six 
to ten weeks. In 
the heated air lin- 
seed oil slowly 
changes on the 
fabric to a tough 
elastic skin. When 
the sheets are 
taken down, they are’ about an inch in 
thickness and are passed through metal 
rollers which grind them to pulp. This is 
cast into huge heated kettles, holding 
about two tons each. The oil soon begins 
to fuse with the rosin and other gums 
that are mixed with it to give a better 
binding quality. When the mixture is 
ready, the kettles are tipped and the mass 
pours into huge cement basins to cool. 
This process is called cement making, 
and the product has a consistency some- 
thing between rubber and molasses candy. 
This cement is then chopped into blocks, 
about a foot square and between five and 
six inches in thickness, for convenience 
in handling. When it has aged three 





weeks, it is mixed with “cork flour 
coloring matter is added to prod: 
shade desired. The product is ne 
through a big machine that looks 
meat grinder. Cement passes out in 
and is dropped to the floor below 
pulverized cork is added to make 
known as the mix—cement and cor} 
material has the appearance of 
brown, oily sawdust. It is warm and 
and ready for passing through the 
calendering machines. These pon 
mechanisms have great heated ste¢ 
ers through which the mix passes 
ing burlap sheets that are fed from | 
From here the material, still soft, is 
into the “st 
or drying r 
where it is 
from two to 
weeks and thx 
is placed on 
broad tabl: 
which keen 
inspectors wal! 
amining e 
square foot for 
sible flaws. 
Printed lino 
exactly as the 1 
implies, is ma 
plain linoleum 
soned in the st 
and upon the 
face of which 
sign or patte: 
actually prit 
with oil paint 
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Cutting the 
Metal Stencils 
for Preparing 
Colored Inlaid 
Linoleum 


a ee ; 
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Natives Cutting Jute 
for Burlap over Which Lino- 
leum Mixture Is ‘‘Keyed” to 
Make Better Floors 
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After It Is Trimmed and 

Given Final Inspection, Linoleum Is Meas- 

ured Automatically into Rolls of About 
Sixty Square Yards for Shipment 


fashion the pattérns on wooden printing 
blocks requires great skill. For each color 
in the pattern a separate block must be 
made. Patterns are first sketched on 
paper and then transferred to the wood- 
en forms. 

There is still another kind of this floor- 
ing known as inlaid linoleum, straight- 
line and molded. When pulverized cork 
is added to the ground linoleum, cement 
pigments are put in to produce attractive 
blues, whites, reds, yellows and other col- 
ors, which are characteristic of the inlaid 
flooring. This material is passed through 
a calendering 
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or 





> * 


lap, and then, by means of heavy 
draulic presses, forced together by 
and pressure. Thus, they are practic 
fused to each other and to the bur 
backing. 

Molded inlaid linoleum, or granulat: 
is made in quite another way. The 
properly colored, is passed through sté 
cils in granulated form onto the but 
Heavy presses then key the colors p¢ 
manently to the burlap. Both kinds ot 
noleum go back into the drying-rooms 
be toughened, and as they pass into 
ovens, the burlap back is coated 
heavy red pa 





machine which 
flattens it out 
in much the 
same fashion 
that pie dough 
isrolled. These 
sheets of mix 
are called 
“blankets.” 
From the blan- 
kets little 
blocks of vari- 
ous - colored 
linoleum are 
cut out with 
steel dies. 
These are 
placed in their 
proper posi- 








to protect 
from moistu 
possibly pr« 
ent in the si 
face on wi! 
the linoleum 
to be lai 
Thus, throug 
the skiil and | 
ventive imag! 
nation of mat 
has been cre 
ated a floot 
covering im 
pervious t 
dampnes 
water and 
cold, and pra 
























. | . Linoleum “‘Mix” Passing through Calender to Press It into Flat 1 
tions on bur- Blankets for Covering Burlap ess. 


tically noise 











































GROWTH OF PLANT IN SECOND 
MEASURED BY SOUND 


ranslating the growth of a plant into 
or light, two research students at 
iversity of Pennsylvania, have been 
) measure just how much the roots 
ip from second to second. The in- 
ent used is a sensitive “ultrami- 
ter” and principles governing the 
ition of an ordinary radio set have 
adapted to the task. Every fan 
s that a change in the relation of the 
lenser plates will produce a corre- 
nding alteration in the surge of cur- 
This fact has been adapted to the 
urement of the growth in a special 
lio set” so arranged that the root of a 
nt is made to press down on the cross- 
supporting one of the condenser 
tes. The resulting changes are heard 
ugh an ordinary pair of headphones, 
series of oscillations which can be 
unted with the aid of a stopwatch, pro- 
ed they are within the range of the 
man ear. Metals are tested with this 
pparatus in much the same way, substi- 
ting the piece under observation for one 
i the condenser plates. 





LIGHTHOUSE FOR AIRSHIP LINE 
HAS REFLECTING BASE 


Beams are reflected from its lights and 
rom the smooth curved base of a beacon 
erected at the Croydon aerodrome, Eng- 
ind, to guide airships to safe landings. 
e lamps are of about 200,000 candle- 
er and can be seen for a 
stance of thirty miles. 













to Curved Base of This Airplane Beacon Reflects Light 
. for Guidance of Flyers 


hey are arranged so that thev flash to- 
ard the sky three times and toward the 
ise, twice. 
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Arrow Seems to Pierce 
the Arm, But Is Held by 
Slender Wire 


DIAMOND DART PIERCING ARM 
LATEST FAD IN JEWELRY 


Held in place by a hidden silver wire, 
a diamond-studded arrow, to be worn on 
the arm, apparently pierces the flesh. In 
reality, the ornament half encircles the 
arm on the inside, the point being sepa- 
rated from the end of the shaft. The wire 
is attached underneath and binds suffi- 
ciently to keep the clasp from slipping. 


PURPLE LIGHTS ON FIRE BOXES 
TO REPLACE RED 


Because the use of red lights for auto- 
mobile stop and other warnings, 
tends to detract from the effectiveness of 
the color when applied to locating fire 
alarm boxes and stations, Detroit’s cit) 
council has recommended that purple be 
adopted for fire purposes. Boxes are to 
be illuminated by a special type of lamp 
with a purple lens on each side. Experi 
ments are said to have shown that this 
shade is visible under unfavorable condi- 
tions caused by smoke or fog. The words 
“Fire Alarm Box” are to be placed on the 
posts in letters discernible at a distance of 
300 feet. It is proposed to forbid the use 
of the color for other purposes. 


signs, 


@The Popular Mechanics’ Bureau of In- 
formation offers its free service to all read- 
ers of our magazine. Names and ad- 
dresses of manufacturers will be promptly 
furnished by addressing the Bureau. 

















Tiny Beings Magnified a Million Times 















































These Models Have Been Arranged in Realistic Set- 
tings at the American Museum of Natural History 
Where Spectators May Study at Leisure What the 
Trained Eye of the Scientist Has Detected with the 
Aid of Powerful Microscopes; the Rotifer Group Is Dis- 
tinguished by Its Tiny Hairs Which Wave Rapidly and 
Have the Appearance of Rotating as the Small Crea- 
tures Use Them for Brushing Food into Their Mouths 
or for Swimming; They Have Nerves and Muscles, 
Digestive Organs and Minute Eye Spots 
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Secrets of a Lilliputian W 
land Laid Bare by Science; M 
of Rotifers and Pond Plants 

ing the Tiny Creatures Ma 
1,000,000 Diameters; Ab 

Plant Capturin Larva of a 
Upper Left, egetarian |} 
Extracting Its Food from a 
of Moss; Center, S 

from Pond Life, and } 
a House - Building | 
in Its Home of Silt 
Minute Parti 

Sand 


















































































rRIC HEAT STORED NIGHTS 
TO WARM HOMES 


ng up heat in water, engineers 
vaukee company hope to provide 
ereby electricity 
used without 
pense for warm- 
and gener- 
it normally re- 
le at night can be 
advantage, thus 
ting the of 
uctive equipment. 
plan is to heat the 
by electricity in 
insulated tanks at 
and keep the tem- 
ire ata useful 
during the day by 


op 


loss 














Sa amount of cur- 

. Mode ie hot water 

pp She be made to circu- 

an rough the house 

. FI the same way 

a ie does in an ordi- sain thei atte Sah re 
Bc furnace - heating eet 
Rotife The value of 

om and tricity as a heating agent is recog- 


hut in daytime, when current con- 
ption is great and capacity is taxed at 
hours, sufficient electricity for heat- 
rposes could not be delivered with- 
he expense of erecting additional 
It is hoped that by the water- 
ve plan, no extra generators will be 
d, and the equipment used at night 
be available for service during the 
Che idea will be tested out in com- 
tion with an ordinary furnace. 


STRAW SHOES MADE OF HATS 
FOR SUMMER WEAR 
large overstock of Panama hats gave 
stern dealer the idea for aninnovation 
ootwear—shoes 
le of straw. The 
rs are prac- 
all straw 
narrow trim- 
of black 
ther. Soles and 
els are of the us- 
q shoe material. 
> ides being com- 
table and readily 
ipted to the 
pe of the foot, 
straw shoes af- 
the contrast 
ired in some 
tumes andare 
cleaned. 





} 


From Head to 
Foot; Panama 
Shoe and Hats 
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MOVIE PROJECTOR FOR HOMES 
IS RUN BY PHONOGRAPH 


Attachable to the phonograph motor, a 
motion-picture 


projector, designed for 





Projector Attached to Motor in Cabinet Throws 


Pictures on Transparent Screen in Front 


home use, is placed behind a transparent 
screen on an extension to the cabinet 
The mechanism is so arranged that any 
scene desired may be stopped, without 
danger of burning the film, for looking 
at a “still” picture. 


HEART OF DEAD CHICKEN BEATS 
FOR THIRTEEN YEARS 


Kept alive by artificial methods, a bit of 
tissue from a chicken’s heart has been 
growing in the laboratory of Dr. Alexis 
Carrel since 1913. It has to be pared 
every day, for its natural tendency is to 
double its bulk every twenty-four hours, 
and had it been allowed to grow without 
restriction since the day the experiment 
began, it would have covered an area as 
large as New York 
city, scientists sa) 
Motion pictures ot 





the growth of the 
tissue have been 
made. The film 
shows in a few min 
utes what occurs 
in twenty-four 
hours, an amazing 
display of the mar 
vels of biology. So 
long as the tissue 


is properly cared 
for. it is believed it 


will not die. 
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»)EMEMBER, kid, Uncle Sam bets 
you a dollar to nothing that you'll 
er come back!” 
hat phrase is a commonplace at the 
ted States navy’s submarine base at 
London, Conn. Every day some 
is heard shouting it to a companion 
he deck of a submarine leaving its 
k for a trial dive in Long Island sound. 
he expression is explained by the 
’s payment of a dollar a dive up to 
een dives a month to the enlisted men 
the submarine service. It’s always 
| as a joke, as the submarine man’s 
at his ventures with the sea in a 
| and dangerous service. 
ecently Lieut. Charles B. Momsen, 
mander of tue submarine “S-1,” un- 
took to show two landsmen what life 
the submarines was like. 
|. W. Blank, chief gunner’s mate, took 
in hand when we arrived. We followed 
to the bow and cautiously lowered 
selves through the cramped hatch to 
torpedo room. We were just back of 
‘tubes, between two rows of torpedoes 
their great heads; painted red, filled 
“TNT.” We twisted through the 
ince to the battery room, where the 





By FLOYD 


TAYLOR 


men of the crew sleep in tiny bunks, as 
close together as peas in a pod. That 
room always has a bit of explosive hydro- 
gen in the air, generated by the batteries. 
There can be no smoking in a submarine, 
if the crew wish to stay on this side of 
eternity. 

The control room was explained to us 
and back we went through the engine 
room, jammed with Diesel engines, ex- 
cept for a narrow alleyway, to the motor 
room, in the stern. It holds the powerful 
electric motors and one torpedo tube. 
Finally Blank took us up to the tiny 
bridge, a sort of curved balcony perched 
on top the conning tower, which in turn 
rests on the control room, in the center of 
the boat. 

“Most people,” Momsen said as he 
guided the ship down the Thames river, 
“have the idea that submarines stay under 
water most of the time, but we don't. It’s 
decidedly uncomfortable to stay down 
more than a few hours. They think that 
when a storm blows up, we can sink to 
avoid it. We can't do that. We have to 
stay on top and take it. Somebody has 
Some- 
the 


to stay up here on this bridge. 
times 


waves roll well over it, over 
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heads of the men here. They have to used under water because they suck so 
hang on.” much air), opened the Kingston valves to 
When we reached an area definitely as flood the ballast tanks, opéned the vents 


signed the “S-1” for diving, so that she to let the air from the tanks and tilted the 
would not collide with other submarines horizontal rudders at the bow and stern 
at practice, Lieut. Momsen spoke into a_ to force us down. 


tube: The depth indicator started to move— 

“Prepare for diving.” we were going down. Blackwell was stil] 

The horizontal rudders at bow and onthe bridge. As the water rose up the 
stern, which fold into the hull of the sub- sides of the submarine toward him, he 
marine, were rigged out. The flag was deserted his steering apparatus, the con 
taken down. All the deck hatches were trol going to one of the men with us, and 
closed except the one in the center of the jumped backward, dropping through tl 
bridge, which opens into the conning tow hatch to the conning tower and jerking 
er. Two periscopes came sliding up until the hatch cover down over his head. With 
they rose far above us. The readings the jerk of his arm the boat was water- 
were checked in all the tanks. tight. 

Momsen took us below to the control Blank had stood below the hatch into 
room, leaving our quartermaster, Robert the control room, ready to jerk its cover 
Blackwell, on the bridge. Blackwell has if Blackwell failed to close it above. 
the most romantic job of all the crew—he “If he didn’t make it, Blackwell would 
bets his life on his quickness of limb drown anyway,” Blank explained, “but 
every time the boat dives—but that comes the rest of us would be saved.” 

a little later. As Biackwell leaped, another gob closed 

We were prepared for a “crash” dive the main induction valve, which draws 
used in emergencies in war. At the walls air for the engines. If that man faile 
about us stood twelve men, each with one the boat would be flooded in a few s¢ 
part of the bewildering gear to care for. onds under water. 

There was a man to handle the horizontal The electric motors were started. O 


rudders, men at the motor and engine minute and eleven seconds after Mon 
controls, a man at the controls of the rang the diving bell we were complet: 


pumps and one to handle the vertical rud under water. The men at the bow 
der. The whole boat is handled from the _ stern planes reversed the planes’ posit 
control room. to stop the descent. 

Momsen rang the diving bell twice. The submarine was to “level off 
Sounds leaped to our eardrums from all forty feet below the surface. Down 
about us. Simultaneously the men dropped. The indicator read thirty-s« 


+ 


stopped the Diesel engines (they can’t be feet, thirty-eight, forty, forty-one, fort 

















With Railings Rigged and Flag Flying, the ““R-23” Starts Off on a Fifty-Two-Hour Trial Run on the Surface, 
One of the Preliminaries to Acceptance by the Navy Department 
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\fomsen stepped toward it. Down, 
second farther down—we remem- 
we were in only seventy-five feet 
iter. 
rty-five, forty-six, forty-seven, forty- 
ymsen asked, in than 
mur: 
in you stop her?” 


hardly more 


iin, quietly, Momsen spoke: 
slow the forward ballast tanks.” 
\ gob shoved a lever releasing com- 
sed air into the huge tanks running 
irom the bow, blowing the water 
1 them. The depth indicator slack- 
| its pace and we “leveled off” at fifty- 
feet. We guests felt relieved. We 
ced about cautiously and, finding that 
ody else seemed greatly interested, en- 
vored to assume an air of perfect ease. 
ouple of gobs smiled at us. 
Somebody, we learned later, had put 
00 pounds of compressed air into the 
pedo-room tanks and had not reported 
We had not been in the slightest dan- 
er—the boat could have been stopped at 
level by “blowing” one or more of 
e ballast tanks. As we rose, Lieut. 
sen allowed us to use two of the 
riscopes. We swung them in the long 
between New London and Montauk 
nt. The view of the boats on the water 
of the shore was so clear it seemed 


Bow Wave of a Submarine Speeding along the Surface, as It Looks to the Officers behind the Shelter 
Protection of the Conning Tower, from Which They Navigate the Ship 


we were on the bridge again. But we still 
were interested in that excellent record of 
fifty-five feet, when we had been invited 
for only forty. Somebody had made a 
little mistake—suppose, we asked, some 
body made a big mistake. The lieutenant 
told us nobody made big mistakes 

“We have picked crews,” he said, “and 
carefully trained ones. The most difficult 
problem in the submarine service is train 
ing crews; it must be done thoroughly 
But we all make little mistakes.” 

Momsen sent us into the conning tower, 
where Quartermaster Blackwell was us 
ing a periscope. His hair was well 
sprinkled with gray; he had an air of 
health about him, a young face and a per 
sistent smile. Blackwell has been in the 
navy sixteen years. 

The conning tower has heavy glass 
portholes. We had risen until we were 
just under the surface. We looked for 
ward through the misty green water, dec 
orated with wandering bubbles, rising 
from the air caught in the structure ot 
the boat. 

Momsen called up to the conning tower 
that he was going to “porpoise.” He had 
his men manipulate the gear so that the 
submarine rose until the conning tower 
was above the water then suddenly shot 
down again. 

We asked Blackwell 


submarine service. 





how he liked the 
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reason for men liking subn 
—those who seemed to u 
most competent, althoug! 
course, we could hardly 
of competence, delighted ir 
ing dificult jobs well. They we: 
operating delicately built and « 
pensive boats. They en 
making a good job of it. 
Quartermaster Blackwell 
us how to ride an air bubbk 
a submarine went to the bott 
through some accident and 
not too far dow n, he said, a 
could be put in the conning 
er and sent up on an air bul 
The lower hatch of the t 
would be closed. It woul 
partly filled with water and t 
compressed air admitted t 





Torpedo Tubes of a German Submarine Being Inspected by a 
U 


Sailor 


“Tt’s the best in the navy,” he said. 

We recalled that the enlisted men live 
in the submarines, in their cramped and 
oily compartments, none of them roomy 
enough for free movement of a man’s 
body. The food is excellent, but the 
crews are living practically under war 
conditions. 

They are made up of qualified men, men 
who have studied and practiced until they 
can operate any station in a submarine in 
the dark. The shortest time in which an 
enlisted man can qualify is six months, an 
officer must study and practice for a year. 

Until the enlisted men qualify, they 



















from the tanks of the boat 
the pressure was the same a 
outside. The man would 
open the upper hatch and the air in 
tower would speed to the surface, car 
ing him with it. Every man in the 
could be sent up in this way, the last 
could operate the air lines from valves 
the conning tower. After each man 
left, the tower would be pumped fre: 
water tor the next one. The dange 
that men suddenly released from he 
air pressure get caisson disease, kn 
as “the bends.” 

We glanced through the forward | 
holes ox the conning tower and could 
see the watertight breech cover of 
four-inch gun on the forward dec! 





don't get the one dollar extra a 
dive. It irritates them a bit, too, 
that men in the air service are 
paid fifty per cent extra—they 


consider submarine assignments 
quite as hazardous. Their con- 
soling thought is that their off- 
cers get nothing extra. 

We wondered why Blackwell 
thought the submarine job “the 
best in the navy.” 

“You get fine officers in the 
submarines,” he said, “and they 
treat you fine. It’s crowded and 


they get their clothes dirty and 
can't get by just on their uni 
forms. An officer has to be a fine 


man to be a real submarine offi- 
cer. We get a good chance to 
look him over.” 

We had been about the sub- 
marine base for ten days and had 
been impressed with the compe- 











tence of both enlisted men and 


oticers. We had found another 


American Gobs in the Engine Room of a German U-Boat L: 





ing Over the Machinery 
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|-looking gun with a range of nine 

[It is known as a “wet gun,” car- 
n the deck above and below water. 
e stern was a watertight tank, not 
enough for a man to stand in, in 
the “S-1” carries a little airplane, 
ings which fold back. It has been 
It to develop a plane small enough 
sufficient strength. The officers of 
ubmarine base hope the navy finds 
-h money to experiment with the 
ill-metal planes on submarines, with 


tapult, perhaps, to send them away. 


- had been under water forty minutes 
we finally came to the surface to 
A considerable air pressure had 
built up in the boat by air escaping 
compressed-air lines. It was grad- 
released before the hatch was 


cked” and we went “top side.” 


As we came in toward the harbor, 
Momsen spun yarns of the deeds men had 
done in submarines. He told of the skip- 
per of a United States navy sub in the 
Asiatic fleet who had come up from a deep 
dive directly under a destroyer, crushing 
his conning tower. 

This skipper had dropped down again, 
found he was not seriously damaged and 
cruised away under water for fifteen min- 
utes to get clear of a cluster of destroy- 
ers. Then, for fifteen minutes more, he 
went ahead to prove to his crew they 
could handle the boat under any condi- 
tions, with or without a conning tower. 
The destroyers were tearing around in 
circles, trying to find if he had gone to 
the bottom. 

After that, Momsen said, the crew 
would have followed the skipper anywhere. 








or 








Pictures of the Control Apparatus of American Submarines Are Forbidden, but Here Are the Controls of a 
rman U-Boat Surrendered to the U. S. after the Armistice 
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AUTO WITH EXPANDING BODY 
SERVES AS SALES ROOM 


Automobiles, equipped with a commer- 
cial body that expands either by motor or 
hand power, are used by a western drug 














Auto Closed and 
Expanded, and 
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MISTAKES IN PRINTING STAMPs 
BENEFIT COLLECTORS 


Errors in printing postage stamp 
cost governments thousands of « 
but they sometimes put small fortune 


‘ 
| 

0 
i 

















View of Interior 














rooms for 
of the body 
move out and the top up, leaving a space 
about five by nine by seven feet in dimen- 
sions, which serves the salesman when he 


company as 
their 


sample-display 
rhe 


salesmen. sides 


arrives at his customer’s store. Drawers 
and lockers are provided to carry more 
than 7,000 saving the 
expense of transporting trunks and other 
luggage and of hiring special hotel quar- 
ters. The top and sides are actuated by a 
f gears. The doors at the rear re- 
main closed to prevent interference from 
spectators. Light is provided from elec- 
tric lamps at night and, by day, through 
hinged windows extending the full length 
of the body between the roof and top of 
half-body sections. Besides the stock, 
there is room for two chairs and a desk. 


separate articles, 


set ot 


















to the hands of the sta 
collectors who value 
misprinted tokens 
their rarity. A fe 
months ago, Great Br 
ain issued a sheet 
stamps which was 
p'aced during the pri 
ing process that the g]l 
was spread on the wro 
side. An American de 
er obtained possession of a_ few 
the stamps, the others were destroy: 
The few that were saved now are co! 
manding a high price. Another mist 
that benefited the collectors occurred 
connection with the changes in post 
rates in this country. Dies were sent 
the various post offices for restamping 
one-cent envelopes to one and one 
cents, in accordance with the revised t: 
iffs. By error, about 100 two-cent e1 
lopes received the surcharge stamp. The 
are now being eagerly sought by colle 
ors and are said to command a high figu 
at auctions. 


} 


@ Within a minute after garlic is 
by a cow, the flavor can be 
the milk, an authority states. 


eate 


detected 
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NE HUNDRED RADIO STATIONS 
BUILT IN FOUR YEARS 


vidence of the impressive growth of 
o is seen in a recent census showing 
there are 922 broadcasting stations 
ughout the world. 


a 
United States, the Jf 
ining 356 being scat- 
ed in different cou n- 
Great Britain has 
nty-one, of which the 
ongest is said to serve 
ipulation of 23,000,000 
sons within the range 
crystal sets alone; 
! rmany has twenty sta- 
ns; France has nine- 
| Spain thirteen and 
fussia seven. Canadian 
tations number nearly 
M) Australia is served 
thirteen stations, In- 
has only three, with 
two now under con- 
uction, South Africa 
four, and there is one 
the Canary islands. 
ina’s two stations are 
y, » be supplemented by 
ur more. Although 
apan has but three sta- 
tions, thirty are to be 
erected by American a 2 
mntractors. Cuba has va = 
hirty-six broadcasting Copyright, P. & A. 
centers, most of them of 
power; Mexico has 
ixteen, seven of which are in Mexico 
Citv, and South America twenty-seven. 





VALVE GRINDER DRIVEN BY AIR 
MAKES WORK EASIER 


Driven by com- 
ressed air, an 
utomobile valve 
rinder has a speed 
ontrol which per- 
mits a range of 
rom ten to 1,000 
-cillations per 
inute. This al- 
ws work that riv- 
Is that of the 
ower hand proc- 
esses and completes 
he valve from start 
finish so that no 
ind operations are necessary. The 
nder weighs only four pounds and is 
so adapted to work on valve cages. 
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ELECTRIC DUMMY SKATING RINK 
DRAWS CROWDS TO STORE 
For exhibiting its winter stock of out- 
ing’ costumes and to reflect the holiday 
spirit, a large Berlin department store de- 





: 


Winter Scene inside Store; Imitation Skating Rink with Electric Dummy 
Figures That Move and Mock Snow Man 


vised a realistic skating rink, peopled wit 
electric dummies, and featured by the 
mammoth figure of an imitation 

man guarding the scene The lifelil 


models imitated the movements of real 
skaters and in the center, an electrical! 
operated merry-go-round whirled a 

of bov and girl figures to suggest tl 
favorite skating game of “cracl 


whip.” Furs. sports costumes and 
as well as skates and other e 
were effectively shown by this method. 


THIRTY-PASSENGER AIRPLANE 
HAS RESTAURANT 


With a carrying capacity of thirty | 
sengers, a huge airplane added 
fiving service between London and P 
is equipped with a restaurant. A stev 
is in attendance, and hot meals are serve 
just as on atrain. Another plane, unde: 


construction, is to be copied aiter 
ern railway sleeping car. 
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PYGMY MOTOR FOR AIRPLANES 
WEIGHS SIXTY-FOUR POUNDS 


Capable of developing twenty horse 


power at 2,000 revolutions per minute. a 
motor for small airplanes weighs only six- 





a 


Weight of Motor for Small Air- 


Illustrating Light 
planes; It Registers Sixty-Four Pounds 


ty-four pounds complete with.carburetor 
and magneto. It has been designed to 
meet the need for light, economical planes, 
which, someexperts declare, are practical 
for passenger and swift transport service. 


QUAKE SAFETY IN HEIGHT 
OF BUILDINGS 


Steel-frame buildings, 200 feet high, are 
safer than similar structures only 100 feet 
tall, according to Dr. 

Bailey Willis, 


emeritus of geology at 


protessor 


Stantord University, who 
has made a study of dam- | 
age caused by earth- 
quakes. The 100-foot 


building is just the right 


height, he says, to corre- 
spond with the earth- 
quake’s period of swing, 


and therefore receives the | 
maximum amount of jerk 
when the tremor stops its 
movement in one direc- 
tion and reverses. The 
mass of the building, act 
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practically immune. “There is almost 
danger in the light-frame dwelling hou 
“Fhe most dangerous place 
the outer edge of the sidewalk in the bu 
ness district and the adjoining part of 
street, where cornices and store fro1 
come tumbling down. The sat 
places are in doorways and against wall 


he says. 


may 


COAL IS WASHED DOWN FLUME 
TO SAVE HAULING 


In a mountainous district near Neal 
awau, New Zealand, coal from the min 
is mixed with water and floated down 
winding flume more than five miles lor 
saving the expense and labor of elect: 
trains and aerial carriers. The 
given a rough sorting through scree 
as it passes from the storage bins into th 
trough, which is seventeen inches wide 
the bottom, a foot high and lined wit 
sheets of galvanized iron to give a smoot 
surface and prevent rust. The sheathi: 
had to be bent by a special apparatus 
fit the flume and is joined with galvaniz: 
bolts. Joints are separated by felt lini: 
At the delivery end, the contents of t 
flume are given an additional screeni: 
until only pieces of coal less than halt 
inch in diameter remain. These are e 
tracted in a revolving screen which tur: 
at the rate of 120 revolutions per minut 
The water is then directed through a fi 
mesh which removes the dust. Tl 
flume, in places, turns in “hairpin bend 
and passes through tunnels. Great en 
neering skill was required in constructi: 
it to assure a steady flow. The direct d 


coal 


tance between the mines and the delive: 








ing as a pendulum swing 
ing upside down, tries to 
continue its movement, 
with resulting damage. A 200-foot build- 
ing, on the other hand, does not coincide 
with the earthquake swing, and hence is 


Winding Flume Constructed in New Zealand over Rough Country for Float 
ing Coal from Mines to Shipping Point 


point is only three and one-half miles 
nearly two miles of flume being necessary 
to go around the hills. 
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He Raises Silkworms as a Hobby and Provides Schools and Colleges 
with Experimental Material as Well as Educational Exhibits 


ba AN of American silkworm 
menters is an appropriate tit 
lr. A. Keleher, an amateur et 
ot Wasdiiaatagh who during a 


enty-six years has been devot 
pare time to the study and cult 
he silkworm—if you know an 


this ature 
silk factory of 

promises which never paid divi 
e obstacle of costly hand labor h: 


ut the career of 
ited States—is 


cre 
the 


experi 


le for 
ithusi 
period 
ing all 
ure ot 


ything 
in the 
a mil 
dends 


is pre 


ed the development of this industry 
the various sections of the country 
ee he! a pA arte sae 
ere silkworms will prosper and where 
ulbe rry trees will eTOW like weeds. 
Silkworm culture was attempted by the 
colonials ot Virginia, South Caro- 
ind Georgia Some of the finest 
ever sold in London came from the 
| reels of the Georgian colonists. 
necticut, Long Island, |] ennsylvania 
Ne ;erse tried to master the nev 
iness in later vears—and failed. In 
833, farmers in Windham couuty, Con- 
Ct ( roauced aTi¢ a ere¢ O 
ticut roduced and marketed four 


of cocoons. It was during a 


en congress 


ities of commercialized silk pi 

Thousands and thousands of 
ulberry trees were set out. 

oO never had seen silkworms atte 


The craze 
Hundreds of thousa 
ars were expended in fruitless 


raise them 
untryside 


gripped 


period 


was investigating the pos 


roduc 
acre 
People 
mp ted 
the 
nds ot 
ettorts 


o deve 


industry. 
Frost ca 


t lop our domestic ilk produc 


me and destroyed plantation 


Inexperience of the gvrower;rs collects 
wholesale tribute Failures were as nu 
merous as the enthusiast Popular sent 
ment with empty pockets jeered and ridi 


culed the ich it had former] 


foste1 ed. 


enterprise wv I 


Silkworm culture became 

byword of folly 
Mi ny attempts were made to revive t 
amateur and professional experiment 


tion. \ half century later, Cali 
Louisiana, Alabama 


rornia 


Utah, and Georg 
delved into silkworm research. The Mor 
mons even went so far as to teach sill 
worm culture in their schools The 
built and equipper ict ¢ Chev tris 
to pertect mec} nic tinge to pe oO 
the work of hand borers And na 
came of this effort to solve the secre ‘ 
silkworm raising and_. profitable 


producti n. 
Experts ot the departm 


ture devoted a dec ide to search 


search. Silkworms were raised b 
thous in W; ngton. Frencl é 
expert hand reels ere ( 
come to Ame d te pe 

- 
ow to recover the iIK@1 t 
the diminutive cocoons Evert eT 


made to 


ehold 


establish silk product 
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as impractical. Mr. Keleher was a mes- 
senger in the employ of the federal bureau 
of entomology when the government silk- 
worm investigations -were in progress. To 
voung Keleher was delegated the task of 
feeding and caring for the silkworms. 
The youth became so interested in the 
miniature silk factories that he devoted 
his spare time to studying the worms and 
their life cycle. When Uncle Sam aban- 
doned silk-culture research, Keleher pur- 
chased the worms, moths, 
and hand reels, removed them to his home, 
and from that day to this has devoted his 
leisure to experimentation. 

In the course of time, he developed a 
market for the products of his hobby. He 
appreciated the impossibility of commer 
cializing his silk-culture knowledge. How- 
ever, he found that there was a demand 
among and 
worms, their eggs, 
School teachers, 
ways anxious to 
so that they could use them for demon 
strational purposes. The pupils were able 
to study the life cycle of the silkworm at 
first hand by means of such exhibits. The 
eggs would hatch into hungry worms, 
which, in about ten days, would grow to 
be three inches long. Then the worms 
would spin their cocoons, containing from 
750 to 1,200 yards of silk. The chrysalis 
at the center of the cocoon would ulti 
mately emerge in the 
Subsequently, 


cocoons 


ro 
e225, 


schools colleges for silk- 
moths and 
in particular, were al 
secure 


cocoons, 


silkworm eggs 


~ 


form of a moth. 
the mother moth would de 
posit 400 eggs, tiny as pinheads, and 
would disappear. 

















In addition to providing the schools 
colleges where mulberry leaves y 
available with silkworms, Mr. Keleher | 
also made a specialty of producing edu 
tional exhibits mounted in glass ca 
which tell the life history of the ind 
trious silkworm. These exhibit cases h 
been sold in all sections of the count: 
Mr. Keleher has raised more than hal 
million silkworms from eggs during 
spare hours and has assisted in the ed 
cation of many thousand school childr: 

During the winter, this amateur kee 
his supply of silkworm eggs in cold sto 
age. About the first of May, he remo 
the little box of eggs to his home. \ 
can appreciate that the container is sn 
when you understand that 30,000 of 
eggs weigh only one ounce. In about 
week, they begin to hatch. The wort 
as they emerge, are only one-eighth of 
inch long. They feed voraciously on t 
mulberry leaves and shortly develop int 
mature worms. 

A certain proportion of the worms 
killed by placing them in bottles contai 
ing poison. Their bodies are carefully « 
away. The parchmentlike skin is p 
served, dried in an oven and then inflat 
with a hand bulb to normal size. This in 
flated effigy of the silkworm is mount 
in a glass-faced exhibition case on ac 
ton field. 

Specimens of 





cocoons and mulber: 
leaves are also preserved and mounté 
Cocoons which contain the silkworm 
the resting or chrysalis stage are cut 
equal parts, so that each presents a cro 
sectional view of the chrysalis slut 
bering in its silk-lined cave. Mot 
are ral ed, poisoned and preserve 
(hey are mounted with their wit 
fully extended to display their br 
liant colors most attra 
tively. The tiny silkwort 
eggs are also mount 
and placed in the edu 
cational exhibit 
which are prized 
primary and se 
ondary schoo 


¥ 
"| ‘ | 
a 


Ss 


& 


om ah 


Using Special Alcohol-Burner Oven for Drying Silkworm Skins, to Be Mounted for Exhibition and Educa 
tional Purposes; the Bulb Helps Inflate the Skins to Normal Size 
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eleher Dissecting Silkworm 
rom Skins; Poison Bottles 

Worms Are Killed on 

Hatch- 
orms Are 
One-Eighth 
Inch Long 
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Specimen Cocoons, Mulberry Leaves, 
Silkworms in Chrysalis Stage, and 
Moths Mounted and Placed in Show 
Boxes to Illustrate Life 
Cycle; Samples of Raw 

and Finished Silk Are 
Included 











Worms Feeding on Mulberry Leaves 
and Samples of Commercial Silk; It 
Takes About Three and One-Fourth 
ounds of Cocoons to Yield One 
Pound of Raw Silk, and One Pound of Raw Material 
Will Make Ten Yards of High-Quality Commercial 
Silk; Pierced Cocoons Are Not Suited to Reeling 

















































and colleges. Each 
exhibit a true 
size picture of the life cycle of 
the silkworm. It also features 
samples of raw and manufac 
tured silk. Mr. Keleher raises 
rations for his silkworms ona 
dozen mulberry trees which he 
has grown to ma- 
turity in his vack 
vard. He raise 
quantities of silk 
worms annually. He 
saves a certain 
amount of specimen 
material from each 
stage of the interest 

ing worm’s life cycle. 
he exercise of taxi- 
dermy skill con- 

verted these speci- 

mens into perma- 

nent educational 
relics from nature’s 
matchless silk fac- 
tory. In order to de- 
stroy the chrysalis within the cocoon, 
where the commercial extraction of the 
silk is contemplated, it is necessary to ex- 
pose the cocoon for about two hours in 


1S 


how 
leaves 
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a special oven where the temp: 


ture 


1s 


200 


degrees or n 


Exposure of cocoons for long | 


ods 


kill 


dried 


t< 


) bright 
the 


c 


sunshine will 
hrysalis. Six hun 


cocoons weigh one pou 
However, it requires three at 


fourth pounds of cocoons to 
one pound of raw silk. One p 
ot raw silk will make ten vari 


high-quality 


Pierced 


cocoons 


commercial 
trom which 


moths have emerged are unfit 


reeling, but ¢ 


made 


into 


an be carded 


thread. 


So long as the industry is unpr 
tected, silkworm culture cannot 


commercialized successfully in t 
country. 
grown 


can be readily raised by 
But 


lions. 


standards of life are too hig 


mit 


of 


in 


an 


Mulberry leaves can 
profusion. Silkwor 
the 
scales 
h to 


working 


our wage 


s 


American 


days with a hand reel to prod 
four and a half pounds of silk—t 
average output of a skilled wor! 
in China, Japan, France, Italy 


the 


into 


> 


Turkey. 


ilk. 


I low ever, 


industrial 


Harvesting Leaves from 
berry Trees to Feed 
Worms, and Mounting Mot 
This Is Done with Wings | 


a 


tended to Display Brilliant C 


ors to Best Advantage in 


Vaal || 


AEE 


ay 


converts 


Artificial silk 


is 


Exhibition Life-Cycle Box: 


—— 


ence is now striving to solve the secret o 
silkworm mulber: 
mace 
from spruce wood pulp and cotton linters 
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raw material is fed into a mechanical 
d and the artificial silk of commerce 
ivered at the opposite end of the 
ne. Believing that an automatic 
orm can be invented which will con- 
ulberry leaves in similar manner in- 
scientists are now experimenting 
iat end in view. 


1 





ELECTRICITY FOR FINDING ORES 
SUPPLANTS MAGIC ROD 


ims made for the forked twig and 
itching stick as a means of finding 
ous metals have not been substan- 
| by careful tests, and the bureau of 
es discredits their use, turning to elec- 
instruments as a more effective aid 
ospecting. The work is still in the 
imental stage but, in the opinion of 
¢ men, will be valuable in the pre- 
nary searching for metallic ores. In 
vstem, instruments record the differ- 
in potential of electrostatic or dy- 
ic waves, either induced or pre-exist- 
in ore bodies. After the differences 
e been observed at several points near 
upposed ore area, an electrical field is 
tted, at the center of which the de- 
t should be found. A portable ap- 
ratus is useful for prospectors or geolo- 
sts in discovering new oil or gas fields. 
is arranged to detect vapors as they 
ch the surface, determining whether 
are of a natural-gas composition or 
d heavier petroleum substance. [n 
swer to many queries, the bureau of 
nes states that it is impossible to give 
ice as to instruments to aid in locating 
ied treasure. 


BULLET-PROOF GASOLINE TANK 
TO PROTECT AVIATORS 


Composed of 
» cvlinders, one 
olving inside 
the other, a 

pecial gasoline 
nk for air- 
ines, tested at 

\IcCook field, did 

t leak after be- 

g struck by ma- 

ne-gun_ bullets. 
is said to be 

rty per cent lighter than other protect- 
| tanks of its kind, and is designed to be 
ulpped with an automatic release so 
it it may be dropped from the plane in 
e of a crash, thus eliminating the dan 
- of disastrous fires and explosions. 
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WRIST PAD FOR GOLF SCORE 
WORN LIKE WATCH 


The task of keeping the golf score is 
simplified by a pad and pencil outfit worn 
like a wrist watch and neatly inclosed in a 





Marking Up the Golf Score on Handy Pad Carried like 
rist Watch and Inclosed in Leather 


leather case which is held in place with 
straps. Space is provided for the score 
of two players. It does not interfere with 
the stroke, can be made to match the rest 
of the golfing equipment and is always in 
position for reference. 


X-RAY IS USED TO DISCLOSE 
FAULTS IN STEEL 


\-ray examinations of steel castings for 
big guns have disclosed hidden faults 
which might otherwise have escaped de 
tection, with possibly fatal results when 
the piece was fired, it has just been re 
vealed by the war department. In cast- 
ing, metal bubbles sometimes form in the 
midst of the mass. Unless the cavities are 
reached in the turning and finishing proc- 
esses they remain undiscovered. By ap 
plying X-ray examination, the govern 
ment arsenal at Watertown has revealed 
hidden defects as large as two and a half 
inches in diameter. The special X-ray 
apparatus used in the work was perfected 
by the government, but is used for re- 
search and commercial work as well as in 
gun making. Steel equipment of a new 
high-pressure steam plant near Boston 
was tested at the arsenal to insure that 
no hidden defects would so weaken the 
metal as to cause it to burst when high 
pressure steam was admitted. 
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| Model 
Constructing the Entire Minia- 
ture Requires Between 200 and 
300 Hours and Special Tools 


5 





Bench; 





Left, Model Plane Mounted i: 

Tunnel for Wind Test; the Air 

Is Drawn Past It at Varying 

Speeds, While Observers Check 

Its Balance, Lift and Resist 
ance to the Air 























Scale Model of a Martin Bomb- 


er; Most of the Tiny Ships Are 
Built to One-Twenty-Fourth 
Full Size and Are Complete in 
Every Detail Except Motor; 
Left, Another View in the Work- 
shop; Metal Templates Are 
Fashioned from Drawings and 
Parts for the Miniature Planes 
Exactly Copied 




























































\ RPLANE-MODEL making has long 
. heen a fascinating pastime for per- 
mechanically inclined. It has, in fact, 
n such a hold on popular fancy that 
clubs have been formed throughout 
suntry, the members of which make 

their models for sport. 
re is another kind ot model, too, be- 
e one made for flying. That is the 
model made by the aeronautical en- 
for wind-tunnel tests. These are 
to be tested for the purpose of deter- 
ng air resistance, the behavior of the 
n the air and for obtaining other 

r data. 

lays gone by, a man building an air- 
‘first designed it on paper, then con- 
ted a full-size model and tested it on 
ving truck or in actual flight. Now- 
, the engineer simply makes a small- 
model of the plane, fastens it in a 
nel through which air is drawn simu- 
ng actual flying conditions, and puts 
model through every test he could 
it aloft. If any changes are to be 
e, they can be carried out in the 
del. When the model’s performance 
the wind tunnel has proved it satisfac- 
y, the full-size plane is built. From 
se tests the engineer can fgrecast very 
urately the behavior of the airplane 
‘lt, before it ever leaves the ground. 
is thousands of dollars are saved. The 
right brothers were the first to use the 
nd tunnel for practical purposes. They 
ide many models and tested them out 


._ 


al 
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By TRUMAN B. MILLS 


before they actually attempted to launch 
their heavier-than-air machine. 

At the engineering division of the 
United States army air service, McCook 
field, Dayton, Ohio, some of the best 
model makers in the world are daily at 
work preparing these miniature airplanes 
and parts for wind-tunnel tests. Experi- 
mental work at the field makes necessary 
the building and testing of hundreds of 
model machines and innumerable parts. 
These models are not made to fly. They 
are fashioned out of solid blocks of ma 
hogany and metal, and in shape only do 
they resemble the full-size plane. In test 
ing, they are held stationary in the tun 
nel while the air is drawn past them. 

Visiting the model builder at his bench, 
a good idea may be gained as to how he 
goes about his interesting work. First, 
he gets an accurate drawing of the air 
plane with each part reduced, say to one 
twenty-fourth of the full size. If the wing 
is twenty-four feet long, the drawing will 
show the model wing one foot in length. 
All other dimensions will 
cordingly, for building a one -twenty- 
fourth-scale model. From these draw- 
ings the model builder makes metal tem- 
plates. Suppose he wants to make a wing. 
For this he uses a piece of aluminum al- 
loy, cutting and filing it until it has a 
curvature on one edge that is an exact 
reproduction of the curve of the wing, or 
airfoil. The visitor will then see him plane 
a piece of mahogany down to the approx- 


be given ac 








ow 
_ 
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imate shape of the airfoil, and with — server to tell the lift and resistance . 
scraper and file work the curvature of the to one ten-thousandth of a pound of pres. 
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Cross Section of Wind Tunnel; at Right End, Motors That Drive Fans for Producing Artificial Breezes + 
Test Model Airplanes as Patterns for Real Ones 





wood surface down to exact correspond sure. The McCook field wind tunn 

ence with the template’s ninety-six feet long and has a te 
\ special instrument, called the airfoil throat eighteen feet in length and five 

check gauge, has been devised for com- in diameter. Here the models can be 

paring the curvatures of the template and posed to air streams of ten to 300 

the airfoil with that given in the design. velocity per hour. 

It checks the thickness of the wing to the , 

thousandth of an inch. Together with MEMORIAL TO ROOSEVELT 


the vernier height gauge and the microm- 
eter, it enables the workman to do accu- 


FEATURED BY FOUNTAIN 


rate model building. If the visitor pulls a One of the designs submitted for 
hair out of his head, the model maker will proposed memorial to Theodore R: 
measure its thickness. A hair is about  velt in Washington, D. C., is distingui: 
two one-thousandths of an inch thick. By by an electrically operated fountain w 
milling, scraping and filing, the model will project a shade: of water 200 feet | 
maker gets his piece of mahogany down From itS base, symbolical ships point 
to the exact size, allowing three to six- the four points of the compass. 
thousandths of an inch variation in wood structure itself is of classical design 
en models. Metal models are checked to is to be made of white granite. The 
the thousandth of an inch. posed site is on the tidal basin on the 
Models built at McCook field have mov- of Sixteenth street, projected sout! 
able parts so that they may be adjusted in fromthe White House. Two curving 
the wind tunnel to test their behavior in onnades, each 670 feet long and sixty 
the air stream. Delicate balances in con- high, form a background to the fount 
nection with the tunnel enable the ob- They are intended to be set to east 














Drawing of Proposed Memorial to Roosevelt in Washington; the Central Fountain Will Throw Water 200 
Feet High and Is Intended to Symbolize the Great American’s Tireless Energy 
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» that there will be J 
truction to the eye 
southward from 
Vhite House into 
ia. The style of 
cture was chosen 
rmonize with that 
er structures in the 
Water for the 

in will be taken 
the Potomac river, 
enters the basin, 
t the supply will be 
endent of the city 


VALUE OF HORSES 
MEASURED 
BY PULL 


lamometers, used 
iny years to meas- 
he “horsepower” of 
ne, steam and elec- 
engines, have been 
ied successfully to 
easurement of the 
g power developed 
e horses. As a re- 
of the tests, new _ 
about the training 
improvement of 
es have been learned, 
rding to officials of the Horse Asso 
tion of America. Public pulling con 
in which the power of the horses 
measured mechanically, have been 
recently in five states. More than a 
ter of a million farmers attended sev 
eight of the measuring contests. The 
that the horse has outlived its day is 
ited by the association members, who 
st that for some kinds of work the ani 
remains more economical than the 
yr truck. Congested traffic condi- 
. requiring frequent delays with mo- 
running, and long waits at railroad 
ngs or piers, have run the cost of mo 
truck operation up to the point where 
perior speed.is more than offset by the 


[ 


cess expense. 
ell- built and 
mg - muscled 


rses, weighing 
rom 1,550 to 1,700 
unds, are in de- 
ind for city cart- 
ge, and there is an 
‘tual shortage of 
em. One of the 
iders in the asso- 
“lation says that small farms must always 
e worked by horses or else abandoned. 


eS: 


a @ ad ay 








Leather of Belt Cut Away to Expose Spring Which 
Allows Buckle to Extend 


Modern Building Skill Enlisted to Preserve the Ancient Sphinx; Scaffolds 
Erected on Monument to Support Repair Men 


BEAUTY DOCTORS TREAT SPHINX 


TO REPAIR TIME’S DAMAGE 


To preserve the great Sphinx of Gizeh 
from further ravages of time, the Egyptian 
government has directed its department 
of antiquities to repair the monument 
Scaffolding was erected and the huge 
stone face was carefully inspected and 
patched to prevent further wear 


BELT WITH CONCEALED SPRING 
INCREASES COMFORT 


With a vielding spring hidden under the 
leather, a belt for men adjusts itself to mo 
tions of the body, prevents cramping 
* and insures a better 

fit of the trousers. A 
sliding bar, to which 
the buckle is at- 
tached, is held 
“ against a spring that 
becomes compressed 
with extension of the 
bar and resumes its 
normal position 
when the tension 
The belt is specially suited to ac 
| tennis. 


ceases. 


tive pursuits such as bowling or 
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CLAMP FOR HOLDING BOARDS 
SERVES AS BENCH 


Adjustable to many angles, a clamp to 
hold boards for planing, sawing or shav- 
ing, serves practically all the purposes ot 





Illustrating How the Clamp Serves as Bench, and the 
Different Positions to Which It’ Is Adjusted 


a carpenter's bench and permits full use 
of both hands. It can be attached almost 
anywhere and has an arm for bracing 
against a post or wall. The accessory is 
of special aid in making quick repairs on 
furniture or other articles. 


BIRDS TAUGHT EVE TO SEW 
IS VIEW OF SURGEON 


Adam and Eve learned i 
the rudiments of the art 
of sewing from watching 
birds building their nests, 
in the opinion of Sir John 
Bland Sutton, British sur- 
geon and scientist. Ac- 
cording to Sir John, sur- 
reons have been search- 
ing for many years for 
an ideal substance fo: 
stitching material to 
close wounds. ,irds, 
plants, insects and other 
animals have been stud- 
ied in the search for new 
ideas. In India, Brazil 
and Asia Minor ants 
have been used since re- 
mote antiquity to close 
wounds, he adds. The 
edges of the wound are 
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Growing Strawberry 
fas Room for Sixty Vines, Saving Much Ground Space 


brought together and the ant, held b 
forceps, applied. The ant opens its man 
dibles and grasps the edges, holding the: 
tightly, and the body is then clippe 
leaving the mandibles in place. 


THERMOMETER AIDS IN FISHING 
FOR COD AND HADDOCK 


The whims of fisherman’s luck have 
been reduced so far as cod and hadd 
are concerned by using the thermomet: 
test the temperature of the water and 1 
find places where the fish are most lil 
to be caught. By a thorough survey 
the waters of the narrow channel 
separates Labrador from Newiound! 
scientists found that the strait serves 
a gigantic mixing machine for produ 
layers of tepid water. Here the co 
were discovered, for they are sensitive 
to the temperatures, avoiding extrem: 
hot and cold. The observers patri 
more than 100 miles of the area, 
specially constructed boats and taking ij 
quent readings to chart the course oi 
currents. The cod were thickest in g1 
pools of water at forty to fifty degree 
the two ends of the channel. 


GROW STRAWBERRIES IN BOXES 
TO SAVE SPACE 

Strawberry growers in Florida are abl 
to produce large crops from small ar 
by raising the plants in boxes, one t 
above the other. The leaves are expo 
through holes in the sides of the b« 
Each box has space for sixty vines 
the task of picking the berries is sim 
fied as they are within easy reach. 





Vines in “‘Skyscraper’’ Garden in Florida; Each B 





Camera Ends Drudgery in Keeping Records 


Machine, Photographing Direct on Paper, Turns Out 640-Page 
Volume Every Three Hours at Immense Saving 


) ING the work of thirty-five to forty 
NG | ' stenographers and a dozen or more 
wonder camera being in- 
in county offices throughout the 
is saving the salaries of vast 
rs of stenographers and “compar- 
proofreaders, expediting business 
ling long delays in the writing ot 
and incidentally 
nds of dollars for the taxpayers. 
ble of completing a 640-page record 
every three hours, with photographs 
uments on both sides of each page, 
test type of machine in one county 
etes five such books every two days, 
ng of several hundred dollars. 
films or plates are used in the photo- 
cess, the pictures being taken di- 
n sensitized paper, and the resulting 
graph is a negative with the black 
g of the original document appear- 
white, and the white paper black. 
an attorney or other person calls 
copy ota 
ment from 
record files, 
ever, the 
is placed 
r the cam- 
ights and 
er picture 
‘n, a nega- 
e of the 
negati\ e, 
in other 


posi- 


eaders, a 


records, saving 


] 
i 


rds a 
picture, 
like the 

rinal, with 

ick writing 
a white 
kground., 
he advan- 
re of the 
itostat proc- 
aside from 
eed and sav- 
r of money, 
‘s in the elim- 
ition of all 
ince for ty- 
graphical er- 
rs Or omis- 
ns in copy- 
ng, and the 
reservation of 
csimiles of all 
gnatures. 











Copying from the Black Pages of a Photostatic Record Book, a , 
Process Which Produces a Picture in Black on White consin, and 


The machine is a highly specialized aj 
paratus developed for the one purpose, 


and a single unit, with its mercury-vapo1 


lights and other equipment and an at 
tached dark room for developing the 
prints, costs a couple of thousand dollars 
Special paper, coated with photographic 
emulsion on both sides of a high-grade 
linen bond, is The paper 
in rolls 350 feet long, which are placed 
on a giant spool just as films are put in a 
camera. The operator inserts a paper to 
be copied under the lights, presses a foot 
lever which opens and 
then removes the copied paper and sub 
stitutes the next one, at the time 
pressing another lever with the other 
foot. The second pressure revolves the 
spool and paper holder and brings the pa 
per into position for exposing the reversed 
side, the movement taking place whil 
the operator is placing the next sheet in 
the copyholder. Then the nrocess is re 
peate l t 
copy made, 
and the paper 
holder re- 
volved a grain, 
but this time 
the strip is 
automati 
cally fed down 
from the hold 
er, the exposed 
sheet cut off, 
and dropped 
through 
into the 


room, 


used. comes 


closes the lens, 


same 


hil 


Mv 


chute 
dark 


where the de- 


veloper com- 
pietes the a 
| - = * 4 Oo 0 ‘ 
county, Ti 
nois, several 
years ago pip 
neered n 


adopting the 
photographic 
process YT 
county rec 


ords. Wayne 
county, Michi 
gan, including 


the city of De 
troit, Kenosha 
county, Wis 
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From Ancient Books. hard for the typist to work up speed on 
by Hand, through the the unwieldy outfit, because the keyboard 
a i ag ea was constantly moving from left to 
ter, to the Latest and as each line was completed n 


Model Photo- down a line nearer to her. The const 












static Records 































Denver, Colo- 


shifting of the position of the kevb 
in relation to her body made it eas 
strike wrong keys, requiring frequent 
halts while corrections were being ni 
The book typewriter required a larg: 
and rigid metal table, long slide |} 
and feed screws to guide it. 
several square feet of f 
space. One of them took up 
almost as much room 
photostat machine, and 
output of a single ty] 
on legal size records \ 
not more than forty 
fifty pages a d 


ado, have re- Compared to that 
ently followed trained operat 
id others are after a bit of p1 
<ing the 1¢ tice can turn out 
tep. Cook as high as 2,000 
county records photostat pa 
re now main- in an eig! 
ined with more hour day, while 
than 400 less 1500 to 18 


employes than 
the typewrit- 


1m ¢ process 


time it ha 














7 ae 
required. and ty ee 
at the same SS n 
., soa 
. rr ‘ 4 - 


pages are co! 
mon. The 
machine differs 
in many r 
spects from 
any cther cam 
era. The wor! 
to be copied 


copy of any docu- lies on a flat 
ment on record within table. under 
few davs, instead of glass which 
‘iting as long as eight keeps it press 
onths attet1 the order was flat. and w it] 
placed he svstem of recording merece 


has been more than ten years in 
developing, but it is only within 
he past two vears that it has 
reached full perfected state. 
he transition from all hand- 


\ tten bool to photostat rec- 
ords has been made in less than 
century. b n the nineties, 
hen the | book-typing ma 
chine was invented, it was hailed 
7 - a ie | 
in enor! 11 aqdcvance Che 
( ok tvpewritet re\ ersed the 
ual typing process—instead of 
paper carried in a roll. feeding 
ss the tvpewriter < each let 
ter was depressed the paper came 
, - A . 
readv bound in book form. the 
} 1 


00k was opened, and the tvpe 
vriter, placed on to 


1 


| 
across the page. It was rather 







vapor lights 
either side 


cused on 
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on mera lens is directly above, but as 
r era is horizontal it is necessary for 
to turn a right angle to enter 
the turn being accomplished by 
ing prism at an angle of forty- 
Trees. 

camera lens reverses the image it 
ing it not only upside down but 
ft to right, a picture taken direct 
itive paper, as in the photostat, 
nly be read by holding it in front 
ror, unless something was done 
ect the reversal of the light rays 
p ound refraction is necessary to 
ble the mix-up of light rays 
ey pass through the lens, 
$ is accomplished by a 
designed pr ism. 
the picture is 

the paper 
d down 
automati- 
‘ut off, the 
) d Tro p ~ 
h a door 
the dark 
and is de- 
fixed 







































and washed in the 
usual way. If 
properly fixed like 
any other picture, 
it will not fade, 
forming a perma 
nent record. 
Where this sys- 
tem is used in 
public - record of 
fices, papers are 
received, dated, 
stamped and in 


Developing 

Sided Pic- 

Top; Placing 

rs ent to Be 
beneath the 
Center; and 


m ting Roll of dexed in the 
gras hic Paper = a 
Machine usuai manner., 






but, while for 
merly they were 
turned over to the 
folio writers for 
copying, they are 
sent to the photographic department in 
stead. Here the original documents are 
stamped with book and page number 
Thus copy and original always bear the 
same numbers and there can be no n 
take. Furthermore, by the preservation 
of the individuality and identity of the o1 
iginal instrument, the register of deeds 
relieved of the responsibility attendant 
upon copying of illegible handwriting, and 
only one or two series of books are needed 





COURSE OF ISRAEL’S EXODUS 
NOW SPANNED BY PHONES 


Telephone wires now stretch across the 
Sinai desert over which Moses and Aaron 
led the Children of Israel. Long-distance 
service is available between Egypt and 
Palestine so that persons in the principal 
cities of the Holy Land, Jerusalem and 
Haifa, can talk to Cairo, Alexandria and 
Port Said in the land of the Pharaohs. 
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ELECTRIC FINGER-NAIL BUFFER 
GIVES HIGH POLISH 


Run by electricity from the lighting cir- 
cuit, a rotary finger-nail buffer saves time 


Electric Finger-Nail Buffer in Action; Pressure against 
Cloth Produces High Polish 


in making the toilet and gives any degree 
of polish desired. Special pads fit on top 
of the revolving shaft and slight pressure 
of the nail against them is sufficient. The 
polisher requires but little current and 
occupies small space when not in use. 


TUNNEL MILES THROUGH ROCK 
TO DIVERT RIVER 


Engineers have started the task of 
drilling a tunnel, 19,400 feet long, through 
solid granite near Fresno, Calif... to lead 
King’s river through a mountain and 
then let it out 2,470 the level 
of the present st lhe drop, down 
a penstock 4.700 feet long, will turn water 
wheel turbines in a large plant that will 
have a capacity of 160,000 horsepower. 
rhe completed tunnel will supply 720 cubic 
feet of water a second from a 
dam sixty feet high and 220 feet long. 
The penstock is to be sixty inches in 
diameter at the inlet, gradually decreas 
ing to forty-four inches at the outlet. 
Water will leave the opening at a velocity 
of 360 feet a and will 
20,000 horsepower in each wheel. 


treet 


eam bed. 


abo e 


diversion 


second develop 


The 
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penstock is to be held to the side « 
mountain with huge concrete block 
largest weighing 1,650,000 pounds. 
and supplies are carried to the scen 
the construction on an inclined electri 
railway. Future installations are planned 
which will increase the amount of elec 
tricity developed at the plant to 500,00 
horsepower. 





THE “WORLD’S BIGGEST” 


While the Eiffel tower in Paris i 
highest structure in the world, topping 
the cross on St. Paul’s cathedral, Lon 
by 580 feet, the distinction of being t! 
world’s tallest building still belongs to th 
Woolworth building, which is 792 {eet 
above the pavement and 120 feet belo 
In bulk, however, it is surpassed by 
Equitable building in New York, w! 
has 1,000 offices on its forty floors, pr: 
ing accommodations for 15,000 pers 
The Statue of Liberty is not the largest 
monument in the world as is often 
posed, for the Sphinx in Egypt surpa 
it, being 189 feet long with a face fou 
teen feet wide. The largest telescope 
the world is at Mount Wilson obser 
tory in California, and there are four 
one-half tons of glass in the mirror. 
years were required to grind and polis! 


PUSH COCK FOR AUTO RADIATOR 
SIMPLIFIES DRAINING 


A push cock, to replace the petcocl 
used to drain automobile radiators 
crankcases, fits the standard threads 01 
several makes of cars, yet will drair 
radiator in one-fourth the time, due t: 
larger opening. The device consists 
only two parts, a tube threaded at one e1 
to screw in place of the petcock, 
and a sealing plug, tapered to 
seat tightly in the barrel. To 
open the cock, 
a small brass 
ring depending 
below the barrel 
is pushed up- 
ward, unseating 
the plug. Un- 
like petcocks, 
which frequent- 
ly require pliers 
to twist them 
loose from accu- 
mulated rust and dirt, the plug is eas! 
opened, and can be pushed up with a st! 
without the necessity of stooping 
crawling under the car. 
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PHONE REPLACES 
TELEGRAPH KEY 
ON RAILWAYS 


he tick of the tele- 
is being supplanted 
telephone buzzer or 
transmitting train 
recent reports dis- 
more than fifty-four 
ent of the railroad 
e of the country be- 
rected by voice over 
res instead of by key 
under. Greater cer- 
and flexibility are 
for the telephone 
has the advantage 
rson-to-person con- 
etween headquarters 
tation operators and 
no require special 
On some lines, the 
ph is now used only 
n routine dispatches. 


RADIO MEN RISK THEIR LIVES 
TO BROADCAST CHIMES 


dio fans, seated comfortably at their 
es and listening to the mellow music 
himes broadcast from churches, per- 
some cases 
e and skill are required in placing the 
iphones on lofty steeples where the 


do not realize that in 


ls of the bells will be re- 

ed most favorably. This is 
of the Park Avenue Bap- 
church in New York City, 
re melodies 
rom the fifty- 
ee-bell carillon 
picked up on 
fully adjusted 
ophones and 
vadeast by sta- 
n WJZ. The 
lio men had to 
mb on narrow 
and over 
of stone 
and connect 
Instruments to 
e station. One of 
e problems of the 
k is to find the 
e best suited to 


lers 
nacles 
set 








for sending 
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the Cake and a Few of the In- 
terested Spectators 


THREE-HUNDRED-POUND CAKE 
BAKED FOR CHILDREN 


Containing seven boxes of apples, 180 
pounds of dough, fifty pounds of sugar 
and ten pounds of butter, a huge cake was 
baked for the children in a western nurs- 
ery recently. It was forty-three inches 
long, two feet wide and eight inches thick. 
There was more than enough to go around. 


Cutting 





RABBIT PEST IN NEW ZEALAND 
YIELDS PROFIT IN FUR 





Rabbits, which for a long 
time have been considered 
a very destructive pest in 

New Zealand be- 
cause of their in 
roads on growing 


crops, have become 
a source of profit. 
Their fur, properly 
dyed, has proved to 
be a desirable sub 
stitute for the more 
expensive varieties 
Last year, 18,500, 
000 rabbit skins val 
ued at more than 
$4,000,000 were ex- 
ported from that 
country to the 
United States and 











hing tones from to England. I rap- 
_ various be l ls ping the animals 
out obscuring has become a pay- 
of them or ing business. The 
wning o 1 ced . : opossum is also 
~ 8 ut the Climbing the Steeple, and Inset Showing Microphone I +} , k 
aller ones. Ready to Pick Up Carillon Music sought for its skin. 
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RADIO SET TUNES BY KEYBOARD 
WITHOUT USE OF DIALS 


Pushing buttons on a small keyboard 
tunes a radio receiving set to various sta- 




















Demonstrating Remote-Control Radio Receiver Which 
Is Tuned by Pushing Buttons on Separate Panel 


tions, no dials or knobs being employed. 
With this arrangement, the control could 
be placed in one room and the set in an- 
other or the user could manipulate the 
keyboard without leaving hi§ chair. 


TROUBLE FINDER FOR AUTOS 
LOCATES KNOCKS 


Without tearing down the motor, leaks 
in cylinders and knocks arising from worn 
wristpins, pistons or bearings can be lo- 
cated quickly by using a patented trouble 
finder now on the market. It consists 
mainly of a short length of hose with a 
pressure gauge in the center and a plug 
connection which is screwed into the cyl- 
inder in place of the spark plug. In mak- 
ing a test for compression, for instance, 
air is applied, after the piston has been 
locked on half stroke, up to fifty or sixty 
pounds’ pressure. If the cylinder is leaky, 
the rapid falling of the needle in the air 
gauge will indicate it when the supply is 
cut off. The exact location of the leak 
can then be found by removing exhaust 
and intake manifolds and the cap from 
the oil-filling vent. Leaky valves will be 
indicated by an escape of air through the 
valve ports. If the trouble lies in defec- 
tive pistons or rings, air will be driven in- 
to the crankcase, where it can be detected 
at the oil-filling vent. 


a valve cap is placed on the upper open- 
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ing of the tester plug and a pum; 
nected to the other opening. Wh 
erating the pump slowly and list 
carefully, a loose wristpin, piston or 
necting rod in the cvlinder can be lo 


BEES SENT SOUTH FOR WINTER 
FOR TWO CROPS OF HONEY 


To induce his bees to gather two « 
of honey annually instead of one, a 
ish Columbia man has sent several 
to New Zealand for the winter. 
arrival was timed to coincide with tl 
ginning of summér in the southern h: 
sphere, and after their voyage almo 
entire length of the Pacific ocean, the 
were expected to emerge from their | 
for the blossoming fields of their 
home. Thirty pounds of workers an 
queens were included in the shipment 
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ARMORED CAGE ON MAIL TRUCK 
PROTECTS THE DRIVER 


Not content with merely protecti: 
mails, the postal authorities have desi 
an armored truck to guard the 
from bandit attacks. The chauffeur 
in a cabin with heavy doors on each 
a windshield of bullet-proof glass, and 
tection behind. The entire truck i 
mored throughout. Small opening 


the doors permit the driver to give 








To locate knocks; 


Door of Armored Mail Truck Open Showing Port! 
Windshields Are of Bullet-Proof Glass 


signals. Vehicles of this type are to 
placed in service in several large cit 
according to present plans. 
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By BOYDEN SPARKES 


men who go to sea as wireless oper- 
rs. Only a small part of their com- 
nsation is tucked into their pay enve- 
pes. Their best reward comes in the 
pe of thrills in a world they know 
be as wild and unruly as when Kidd 
| Morgan sailed the Spanish Main. 

In every rescue at sea, in every revolu- 
yn on shore, in every mutiny, in every 
ploration about the icy poles, at least 

of them is a participant, and those 
ho are not are listening constantly to 
- electric whispers that tell of these ex- 
ting occurrences. 
Consider the story of the “Ignazio 
lorio,” an Italian freighter; the “Elven,” 
6,500-ton freighter with a crew of thirty 
o hardy Norsemen, and the “President 
larding,” one of the biggest American 
ners. October gales were sweeping over 

steamer routes. Huge liners were 
nying into port a day or two days late. 
th liteboats and superstructure smashed, 
issengers injured and veteran skippers 
proclaiming the gale the worst in their 
experience, 

Out in 
Harding” 


| _ iH adventure is the lot of the young 


mid-Atlantic, the “President 

was battling westward at re- 

uced speed, shipping seas mountain-high. 

n the radio shack the operator was go- 

ng through the usual routine, when out 
the ether came a message filled with 
ssible tragedy : 


“SOS SOS Lat 49:55N. Long 38:16 
BROKEN STEERING ENGINE.” 

A messenger dashed to the bridge and 
handed the slip of paper to Capt. Paul C. 
Grening. “Rec'd 12:45,” he automatically 
noted on the blank, and turned to his 
chart. In four minutes he had located 
the position 6f the disabled ship, spun the 
huge liner around on the new course and 
written a message to the injured freight- 
er, which later proved to be the “Ignazio 
Florio.” Within five minutes the air was 
full of messages. Ships for hundreds of 
miles around had picked up the SOS and 
were replying. The Norwegian tramp 
steamer “Elven,” barely making two knots 
against the storm, sent back a cheery mes 
sage that she was on her way. The “Lo 
rain,” “Portland Maru,” “Ivergoil” and 
“Cadore,” as well as the “President Hard 
mg’ responded, but when the exchange 
of positions disclosed that the American 
liner and the little Norse freighter were 
nearest and could reach the 
the others decided to 
original courses. 

Through the afternoon and night the 
fight against the gale continued. At 10:00 
p-m., the master of the fast sinking ship 
wirelessed the “Harding,” which was mak 
ing the fastest progress: 

“We trust only in you, as we cannot re 
main a long time on ship. All lifeboats 
are broken. SOS. Master.” 


scene first, 
hold on to their 
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Wireless Room on the “‘America,”’ One of the Liners on the New York-Bremen Run; the Operators Are C 
nected with the Bridge and Other Parts of the Ship by Telephone Service 


As dawn broke through the murky 
clouds the “Harding’s” men scanned the 
seas, but saw no trace of the “Florio.” 
Capt. Grening wirelessed to ask if there 
were any signal rockets aboard. Five min- 
utes later “Sparks” in his radio shack 
picked up the reply: “We are firing rock- 
ets now. Do you see us?” 

Then happened one of the strangest 
events in the history of the sea. Two min- 
utes after that*message, the “Florio” broke 
in again with, “A ship is passing us now. 
Is that you? He does not stop.” 

In that report is the whole incident. The 
“Florio” was so close she could see the 
passing ship, yet the stranger went on, 
unheeding the flaring rockets and disap- 
peared in the mist. Probably no one will 
ever know what ship it was. The “Florio” 
and “Harding” both tried to raise the 
wireless operator of the stranger, but 
neither got an answer. 

At 2:00 p.m., more than twenty-four 
hours after the first SOS, the liner sighted 
the ship—and then the radio went dead. 
The seas were getting higher, and for 
three hours both operators clicked vainly 
away without an answer, while the “Hard- 
ing” maneuvered to get a lifeboat over 
the side and attempt to float the empty 
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crait down to the disabled ship, at the « 
of a line. The boat was smashed b 
wave. Efforts to shoot lines aboard fa 

and as the storm increased, the ships 

quently became separated in the f 
growing darkness. 

Just at five o’clock, radio communi 
tion was restored with a despairing 
from the “Florio”: “Are you abandon 
us? We are ready to come to you.” 

“We are standing by. Do not wor 
Courage,” flashed back through the 
Another lifeboat was launched and t 
Italian crew advised to stand ready 
jump aboard as it drifted by, but the a 
swer came back, “Boat is always too 
away.” 

“Do not worry,” 
from Capt. Grening. “We will not 
you. Will you please put lights on y: 
mast that we may be able to see you du 
ing the night. We will stay with you u 
til the weather gets more moderate.” 

At dawn the wind dropped and the se 
fell. The volunteer rescuers sprang 
the lifeboat—so many that two had to 
sent back’ because they were not need 
As they pulled away, the operator on t 
“Florio” wirelessed: “I am leaving 
post for a few minutes to get my 


the air carried ba 


‘a 


pil te 


rte. 
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He was gone seven minutes, then 
his message, “Back on the job 
He had been at work continuous- 
r more than seventy hours. y 
it is the story of the “Ignazio Florio” a 
e “President Harding,” but the yarn 
e “Elven” remains to be told. De- 
the fact that the faster liner could 
. the rescue first, the “Elven” con- 
doggedly on her way and arrived 
s the “Harding” took the Italian 
aboard, then she turned about 
resumed her course. Three 
later, still battling the 
gale, the Norsemen 
for the same aid - - 
had been ready to give. 
inded for hours while 
king the head seas to 
to the “Florio,” the Nor- 
ian boat had been weak- 
l, until finally a 
, larger than the 
t, ripped her 


t ,e- 
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Lifeboat of the “President 

Harding” Taking Off the Crew 

of the “Ignazio Florio,” Above, 

and the Doomed Italian Freighter as 

It Appeared from the “Harding's” 
Deck 


yond repair. Capt. Jens Mar 
cussen surveyed the damage 
and wrote out his own SOS, 
which was picked up by the 
“American Trader,” 175 miles 
away, westbound for America. 
She turned in her course, start- 
ed back and finally rescued the 
thirty-two men in the crew. 
That is the life of a wireless 
man at sea when storms rage. 
Consider now the story from 
the diary of Marcel de Velez, 
born a Mexican, but an Ameri- 
can at heart in the traditions ot 
the American radio service. 
Drunken “vivas,” the bang, 
bang, bang of automatic forty- 
fives, rifle shots and the dis- 
quieting crash of broken glass 
could be heard along the water 
front. Some women screamed 
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Then there came a thunder caused by the 
frantic lowering of bullet-proof shutters 
on the shop windows, as the sadly experi- 
enced merchants transformed their build- 
ings into timid fortresses. Manzanillo 
was indulging in the enthusiasm of rebel- 
lion. It had come as quickly as one of the 
tropical rains. 

Aboard the steamship “Coahuila” there 
was a tiny oasis of neutrality in the wire- 
shack. The apparatus there was 
American-owned. Its inhabitant, the 
only man in the ship’s company who knew 
how to employ its magic, was de Velez. 

The ship was tied up near the cavernous 
warehouses of the port. De Velez, stand- 
ing in the doorway of the shack on the aft- 
er part of the ship, observed the captain, 
Lopez Fuentes, striding along the deck 
toward the stern, where the red, green and 
white flag was fluttering in the sticky 
breeze. 

Capt. Fuentes took hold of the halyards 
of that emblem, shook them free of the 
cleat and hauled down the flag. He had 
turned rebel and was “taking” his ship. 
Having lowered the flag, he promptly 
raised it. It was an act like that bold sig- 
nature John Hancock sprawled across the 
Declaration of Independence. 

The wireless operator adjusted his 
headphones and sent out a call to San 
Francisco for instructions. In a surpris- 
ingly short time he got them. They were 
curtly definite: 


less 
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“Stand by your ship as long as possi! 

Manzanillo was then entirely cut 
from the rest of the world except for 
skill in the hand and brain of that y: 
American wireless operator. The cap: 
ordered him not to accept any mess 
unless they were O.K.’d by him, but \ 
the American consul who had import 
messages dealing with the safety of A: 
icans in the interior, came aboard 
Velez remembered that he was first o 
an American; and so, without consult 
the captain, he sent some messages to 
state department at Washington. 

American refugees were beginning 
pour into the town. The consul, thro: 
de Velez, sent out a call over the Pa 
for ships to take these people out of 
danger zone. They got three Pacific-1 
passenger ships and one army transp 
Later de Velez was informed by the o; 
ator of a mail steamer just leaving Ma: 
lan, far up the coast, that the federal g1 
boat “Progreso” was getting under 
and had instructions to attack Manzani 
De Velez hurried with this informat 
to Capt. Fuentes, who took his ship 
sea without even waiting to gather up | 
of his crew that was scattered about 
town. 

De Velez later received a message f1 
the American consul for transmission 
the American warship “Milwaukee.” | 
Americans congregated in 
were fearful of coming events. 


Manzani 
Then t 


if 














The Wireless “‘Shack” of an English Boat; the Sea-Going Operators Have Comfortable and Roomy Quarters 
and Their Apparatus Usually Is of the Best Make Obtainable 
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York - Fall 
Boat Saved 
Wireless after 
ident in Storm, 
Latest Type of Tube 
Set for Liners 





rator aboard the “Progreso,” 
Fuentes had captured, 
rdered de Velez to stop send- 
He kept on. A boat came 
ngside with another similar 
er. He continued to send. 
en there came a peremptory 
sage from Fuentes, who had 
een made an admiral. An of- 
er came to the radio shack. 
“Senor—” 
De Velez sent three more 
ls. He had finished. Then 
turned around on his swivel 
P 
| shall send no more, Com- 
indante.” Even as he spoke, 
to his ear was pouring a mes- 
ige from the “Milwaukee.” 
he was changing her course 
( was steaming for Manza- 
O. 
After that de Velez was made 
dismantle his wireless and 
ke it ashore. He went cheer- 
lly enough, for he had stood 
the ship “as long as possible.” 
lhree weeks later the rebels 
ere driven out of Coahuila and 
\dmiral” Fuentes, de Velez’ 
| commander, was placed 
gainst a wall and shot. 
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The variety of vital services performed 
every day by these wireless operators 
makes one marvel that maritime com- 
merce ever was carried on without them. 
There is the matter of the weather. 

The “Santa Luisa” is on a passenger 
run between New York and the west coast 
of South America. Last vear, as she 
sailed from Cristobal, storm warnings 
were flying on shore. A West Indian 


hurricane was forming in the eastern 
Caribbean. 

“The most critical time,’ wrote Capt. 
Dexter of the “Santa Luisa” afterward, 


“was at midnight of August 21. At that 
time we were off Watling Island, and the 
weather bureau and ships near the storm 
were sending 


POPULAR MECHANICS 


the ocean. Moreover, when you read of 
a ship sinking, if there are two men 0 
go to the bottom with her, certainly one 
of them is the wireless operator. 

There is a monument to these herves 
of the radio shacks on the Battery in New 
York. Three sides of the monument are 
filled with the names of operators who 
have perished at their posts of duty. | 
Phillips, who went down with the “Tj- 
tanic,” was one of these, but there 
others who met death in the waters of the 
Great Lakes, in the Caribbean, in the 
Black Sea, the Atlantic, the Pacific. 

Sometimes at night, when a blanket of 
silence sweeps from the air the musical 
programs, the speaking and other audible 
entertai: 





out messages 
which our op- 
erators picked 
up, enabling us 
to steer clear 
of the danger- 
ous storm cen- 











ments oft 
radio, it is 

cause fr 
somewhe 
out at sea 
wireless ope: 
tor has flash 








ter, at that that tragic 
hour dead of a ship 
ahead, 250 distress — SO 
miles. distant.” TOTAL NUMBER OF RADIO INSTALLATIONS ON SHIPBOARD A won 
That letter, no tae eere2 Increase 570 %+ who calle 
addressed to LICENSED OPERATORS New York 
the Radio Cor- 1832 3136 + 90 %+ tion during 





poration of : 
America, closed with praise for the skill- 


ful work of the operators, John F. 
Thatcher and William Aseltine. But for 
them the “Santa Luisa” might have 


lost in her game of hide and seek with 
that ship-destroying wind storm. 

Kaichiro Yonemura is no longer a sea- 
going operator but he clings fast to that 
tradition which rules that “Sparks,” along 
with the captain, must “stand by the ship.” 
When the earthquake was killing thou- 
sands and thousands of countrymen, in- 
cluding some of his own kinfolk and 
friends, Yonemura kept at his key at the 
Iwaki radio station at Tomioka. At that 
time he was the only link between Japan 
and the rest of the world, and every word 
that was printed in newspapers during 
the first few days after the disaster came 
through the brain of Yonemura; and at 
sea his fellow key pounders listened 
through the long watches of the night for 
the story of that cataclysm which was 
whispered over the Pacific. 

When the navy airplane squadrons go 
winging out of sight of land some mem- 
er of the clan of “Sparks” rides in the 
fuselage of each flying ship. You may be 
sure, too, that there is one aboard every 
submarine when it dives to the bottom of 


of these 
lences recently demanded to know 
the program had been stopped. The sit 
ation was explained to her. 

“T certainly am sorry,” she exclai: 
with real contrition. “If I had know: 
was because a ship was in trouble, 
never have complained, but if there 
anything I can do to help—just let 
know.” 

Adventure would be a saltless thing 
it never was flavored with romance. T] 
who are assigned to the big passenger v« 
sels, the transatlantic steamers such as t 
“Leviathan,” have opportunities to m« 
and get acquainted with the finest peo; 
of two worlds, and when off watch t! 
may pace the deck on moonlit nights » 
any lonesome beauties that happen to 
aboard. 

Their pay is not excessive. It rans 
from $90 to $130 a month for most of the: 
A few aristocrats on the biggest boats ¢ 
as much as $250. They have no expen 
for food or shelter. Many of those who 
to sea in radio shacks have no other p 
pose than the saving of money for t 
satisfaction of some ambition ashore. * 
of them have abundant leisure for stu 
Some of the present-day skippers a f 
years ago were wireless operators. 














trons of a 


Detroit, 
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Mich., motion- 


ere Stone and Steel Support the “Sky”; Interior of a Detroit Theater in Which the Ceiling Represents the 
Heavens and Settings Are Those of an Outdoor Garden 


THEATER LIKE ITALIAN GARDEN 
HAS “SKY” INSIDE 


vere scrubbing and is reported to be eas- 


ily brushed on even by a novice at paint 
ing. The substance is also suited to coat- 


re theater can easily forget that they 


nside a building for the decorations 
1iodeled after those 
in garden, and the effect is increased 
This is arranged to imi- 
the sky, across which realistic clouds 


he ceiling. 


at times, stars 
‘ar and twinkle 
changing lights 
luce elusive col- 
effects designed 
harmonize with 
theater’s decor- 


ns. 


PAINT IS DRY 
IN HALF HOUR 


Wet-paint signs 
re not necessary 
ter applying a fin- 
for floors and al- 


st any kind of 
\dwork. the m: 
iwork, the man- 

icturers assert, 


it is said to dry 
less than half an 
ur. It produces a 
rous surface, re- 
alkalies and 
withstands se- 


N; 


of an 


outdoor 






Measuring How Much a Thick Brick Wall 


When Pushed with the Hand 


Moves 


ing concrete floors or stairways 


WALL’S MOTION WHEN PUSHED 
MEASURED BY LIGHT RAYS 
Pushing a forty-inch brick w: 

hand to make it 


ill with the 


move sounds ridiculous, 


but a sensitive in 
strument used at the 
bureau of standards 
is able to record any 
motion that occurs, 
and in many 
there is an appreci 
able bending of the 
wall. The gauge is 
in contact with the 
bricks and is so ad- 
justed that the 
slightest movement 
will actuate light 


cases 


beams in such a way 
that the amount of 
bending can be told 
by their displace 
ment. The instru 
ment, an interferom- 
eter, is employed in 
making exacting 
tests on the solidity 
of structures and 
materials. 
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HAND TRUCK TO LIFT BUCKETS 
SAVES STRAIN ON BACK 


Ash cans, garbage pails and similar con- 
tainers are taken easily up or down stairs 























Lifting Truck in Operation, Clamp Holds the Bucket 
in Place and Handle Gives Leverage 


in a small two-wheeled truck that holds 
the object firmly and raises it as desired 
by means of a hand lever. The wheels 
are rubber-covered to prevent damage to 
steps and floors when the truck is rolled. 
An extension leg at the 
bottom, helps in elevat- 
ing the load. 


TRACES OF NORSE 
COLONIES FOUND 
IN GREENLAND 


Graveyards of old 
churches and many relics 
found by a Danish expe- 
dition in Greenland, af- 
ford traces of a Norse 
colony which is believed 
to have been settled 
about the year 1000 and 
which attained consider- 
able size before the rig- 
ors of polar climate and 


lack of communication 
with Europe caused it 
to die out. The settle- 


ment was a republic, had 





Girls Receiving i Help Them Do Their Own Repairing When Ele 


twelve churches and was sufficiently im- 
portant to have a bishop. It was planted 
following the voyages and discoveries 
of Eric. the Red. Twenty-five vessels set 
out with emigrants, but only fourteen of 
the fleet reached the destination. When 
Leif Ericsson brought Christianity to the 
settlement, plans were made for establish- 
ing other colonies on the coast of what is 
now New England, and one is believed to 
have dwelt for three vears near Boston. 
The colony became “lost,” when inter- 
course with Europe ceased about 
A.D. About 175 years later, when Greet 
land was again visited, no traces of white 
men were found. Scientists now believe 
that the climate and not the Eskimos \ 
responsible for the disappearance of t 
settlers, who once counted 10,000 sou 
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ELECTRIC COURSE FOR GIRLS 
TEACHES THEM REPAIRING 


Knowledge likely to be useful to 
housewife in repairing her own home 
kitchen appliances is imparted to g 
through an electrical course in the pu 
schools of San Diego, Calif. They 
taught how to fix the doorbell when 
fails to ring, vacuum cleaners, elect 
irons and other implements. The cau 
of short circuits are explained and gene 
information concerning the nature 
uses of electricity given. Pupils in on 
the classes are taught to make desk la: 
They fashion the pedestals on lathes, m 
the shades and learn how to wire the { 
ished lamp. The instructor of the c 
says he has no-trouble teaching the gi: 
and that they have proved apt pupils 


tric Flatirons and Bells Will Not Work 
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Breath-Taking Moments of Mad Sprints and Lap-Stealing Jams 
Hold Spectators through Days and Nights 


DOZEN cyclists are pedaling madly 

4% around a ten-lap-to-the-mile track in 
he closing lap of a two-mile sprint. As 
ey dart out of the first steeply banked 


turn and level out in the straightaway 


lown the back side, their dozen team 
ites, ready mounted, are given a shove 
the dozen trainers and glide away at 

w speed, waiting to “pick up” the first 
elay after it passes the finish line: Sev- 
eral thousand spectators are standing on 
heir seats cheering the speeding racers. 
n a wild dash they come out of the sec- 

nd banked turn and flash down across 
he finish line. 

Eleven slow up, expecting their team 
lates to pick up the race and carry on 
he next sprint. But the twelfth, stealing 
march, darts out of the flock at racing 
peed, and before the other eleven wake 
ip, is halfway around the end turn. Si- 
nultaneously his team mate, riding hard 
ind high up on the bank, pulls out of the 
second relay group and prepares to re- 
lieve the first. 

A jam has started, destined to steal a 
lap, and the wildest moment in a six-day 
bicycle race opens with all riders on the 
track, to stay there until the lap is gained, 

r the attempt abandoned. 

The mad moments of’a cycling jam 
ave kept bicycle racing alive years aiter 
the majority of the people have given up 
he sport. They bring out thousands in 


New York and Chicago every winter to 
sit through days and nights of the 144- 
hour races, watching hour after hour of 
listless pedaling to await the few brief 
moments of sprinting or lap stealing. 

Three times in each twenty-four hours, 
at 3:00 p.m., 9:30 p.m. and again at two 
o’clock in the morning, the waiting fans 
are treated to an hour of sprints, ten two- 
mile speed dashes. Lap-stealing jams may 
start any time, though the favorite mo- 
ment is at the close of a series of sprints, 
when the relief man is already on the 
track, and there is a chance to dart out 
and steal a quarter of the lap before op- 
ponents are aware of the attempt. 

The hold that six-day racing has on the 
cycling fan is a mystery, until you have 
seen a dozen riders lazily rolling around 
the track suddenly settle down into racing 
speed and flash past in a dizzy sprint. 
The average newcomer who sees that 
once will come back again and again. He 
will arrive early in the evening to get a 
good seat for the 9:30 sprints, and still 
be sitting there at 2:00 a.m. waiting for 
the early morning dashes. 

The six-day races at Madison Square 
Garden, New York, or the Coliseum, at 
Chicago, are the high spots of bicycle rac 
ing in the United States, but around New 
ark, N. J., and in some of the smaller 
cities near the Mississippi, notably in 
lowa, the sport of cycling is kept alive by 
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In Their Trackside Bunks, Half the Riders Rest and Sleep While Their Team Mates Carry On; Each Rider 
Must Average Twelve Hours off and Twelve Hours on the Oval Each Day 


the outdoor summer Newark is 
the cycling center of the country. There 
are more professional bicycle racers in it 
and the near-by Jersey towns than in all 
the rest of the country. 

The open-air races, in the board-track 
velodromes, matched against other riders 
or pedaling behind motorcycle pacemak- 
ers, keep the riders in training for the 
144-hour grinds in winter. 

With the virtual disappearance of the 
non-professional pedal sport aiter the ad 
vent of the automobile, professional rac 
ing has become a highly organized amuse 
ment. Special lightweight cycles and 
small high-pressure tires form the equip- 
ment, and the riders are trained as reli- 
giously as a championship fighter. 

The rider who enters a six-day race 
comes equipped with two complete bi 
cycles and an extra pair of wheels, and his 
team mate has the same. The manage- 
ment furnishes the tires, and a race with 
a dozen riders will require an average of 
six repairs or replacements of tires each 
hour during ordinary riding, and from fii- 
teen to twenty per hour during the sprints 
and jams. A completely equipped repait 
shop, with from two to six repairmen on 


TAaces. 


duty all the time, is required to keep t! 
fleet of cycles going. 

All the racing tires used in the Unit 
States are made by hand by one wom 
Mrs. Ernest Pye, of Newark. Her hu 
band invented them, and after his deat 
she has carried. on the business under |! 
patents. The tires are unlike any bicy 
tire ever made for ordinary use. The 
carry 120 pounds’ pressure, twice as mu 
as the average old-time high-pressu 
automobile tire, yet there is no heavy c 
ing of rubber and fabric. 

Instead, a special cloth is woven by M: 
Pye from selected thread, cut and sew 
together to form a thin tube of sing! 
thickness linen. An inner tube is cut fro 
thin sheet rubber, cemented and insert: 
before the casing is closed. The tre 
comes in long strips of rubber, an in 
and a quarter wide, and is cut off in s¢ 
tions equal to the circumference of a ti! 
and cemented in place. Treads can 
changed at will as they wear down, andt! 
blow-outs, occurring frequently in su 
high-pressure tires, are easily patched. 

The racing bicycles themselves a! 
lightweight affairs of aluminum and stee 
averaging about eighteen pounds co! 
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= equipped. The racers are permit- 
use any gear ratio desired, but by 
on consent stick to 92 for the six- 
ices, because a rider can not pull a 
geared cycle through the endless 
of the long grind, when more than 
miles are covered. 
is a far ery from the first six-day 
run in 1891 on the old-style high 
to the highly organized event of 
Until 1899, the riders were com- 
to go it alone for 142 hours, rest- 
eating and sleeping as they desired. 
manner of running the races pre- 
for some time, but opposition to it 
oped, and lawmakers finally de- 
this form of amusement was too 
on the riders, ruling that no rider 
iid stay on the track more than 
e hours of any twenty-four. 
idea of teaming the racers 
pairs was then con- 
ed, and has been fol- 
ed ever since. The 
ve-hour law still 
ls, so each rider is 
ed to carry his half 
he burden, but they 
divide the time to 
themselves. 
he safety bicycle 
t appeared on the 
rket in 1892, and in 
following year Al- 
t Shock rode one of 
new inventions in 
x-day race against a 
| mounted entirely 
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Trackside Repairs at All Six- 
Day Races in Recent Years 
Have Been in the Hands of 
“Pop” Brennan, Center, and 
His Crew of Assistants 


on the old-style high 
wheels. He won hand 
ily, and the high wheel 
disappeared from _ rac- 
ing thenceforth. 

The six-day meets 
were captured steadily 
by Americans from 1899 
through 1906, but in 1907 

an international team com 
posed of a German and a Hol 
lander was organized and _ took 
first place. Honors have been 
about even since that time, but 
there is always a good field of 
foreign cyclists in this country, 
both from Europe and from fart 
off Australia. It was a Tasmanian, 
Alfred Grenda, who, teamed with 
Alfred Goullet, one of the greatest 
of the American six-day riders, set 
a new world’s record in the 1914 
race by covering 2,759 miles and 
two laps. 

The racing spectator sees a row 
of little hut-covered cots stretched 
alongside the track, one for each 
team, and here the riders may sleep 
when off the track, but out of sight 
behind the scenes is an elaborate 
organization which keeps the cy 
clists fit. There are trainers galore, 
bath rubbers, trained chefs, diet 
specialists and others The aver- 
age rider, putting in his twelve 
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of coffee, twenty pounds of tea. 
five pounds of cocoa, fifty pounds 
of rice, twenty pounds of oat 
meal, six dozen boxes of c¢ 
flakes and 250 pounds of su; 

Rub-down solution is pur 
chased by the barrel, and enoug 
liniments, gauze bandages, adhe- 
sive tape and similar remedies to 
stock a good-sized drug. store 
Accidents occur almost hour! 
and the training quarters are k: 
busy making repairs ranging 
from a bit of adhesive ove 
skinned arm to fixing bro] 
noses and reviving unconsci 
men. 

In one recent race a member 
the leading team, tangled up 11 
jam which wrecked four bic 
and threw as many riders, 
fered a broken nose. He ha 
bound up in adhesive and 
back on the track within a 
minutes. Half an hour later 
é locked handlebars with anot 
rider, both fell and part of 





Feeding a Dozen Teams of Six-Day Riders Is a Mammoth Task, 


for Each Man Eats Enough for Four Ordinary People following field piled on the 
The rider with the broken n 

hours a day on the track ina six-day meet, was dragged out with a damaged 
will eat approximately four times as much A few hours later he was on the tra 

as an office worker. There is lots of meat again, wearing a football headgear. 
in their diet, but the favorite is lamb, with The bicycles which go through so: 
steaks running second. For a recent six- of those wrecks are pulled out so ba 
day race in which twelve teams, or twen- bent and twisted as to appear hopele 
ty-four riders, participated, the chef or- wrecked, but the spectators near the rej 


dered 600 pounds of lamb chops, twelve benches will see them taken ay 
sides of beef, producing 500 steaks; 400 — straightened and reassembled, with 
chickens, ten boiled hams and fifty pounds wheels to replace the broken ones, 





of bacon. they will be ready for use again withi: 
Vegetables and fruit are consumed in hour or two. 

correspondingly large quantities. The —_ — 

won tg’ squad consumed — PURSE THAT STICKS TO POCKET 

week three bDarreis of potatoes, tour Das- 

kets of string beans, four barrels of spin- TO PREVENT THEFT 

ach, ten dozen cans of asparagus, eight With a strip of abrasivelike leather 

cases of peas, 100 bunches of celery, two its side, a pocketbook is intended to st 

bushels of onions, 200 heads of lettuce, to the cloth 

ten quarts of tomatoes, twenty-five heads | | that a thief’s 


of cabbage, seventy pounds of prunes, two 
barrels of cooking apples for applesauce, 
six boxes of eating apples, 1,000 oranges, 
300 grapefruit and twelve dozen lemons. 

An apple or an orange can be eaten on 
the fly, and it is quite common to see rid- 
ers pedaling around the course munching 
fruit or a sandwich as they go. Custard is 
one of their favorite dishes, and the same 
two dozen men consumed 300 dozen eggs, purse can be e 
a large part of which went into this one ily taken out b) 
dish. Among the other items of the chef's person knowi! 
list for the six days were 700 quarts of milk, its construction simply by inserting t! 
fifty pounds of butter, seventy-five pounds fingers between the strip and the pocket 


tempt to rem 
it will attract 
owner's ettenti 
The adhesi 
property lies 
the grain of 
covering. It d 
not damage t! 
pocket and 
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sILKWORM’S SECRET APPLIED 
IN ARTIFICIAL PRODUCT 


anufactured by a process discovered 
m close study of the silkworm itself, 
tificial silk has assumed great impor- 
nce in the commercial world as a sub- 
tute for the natural product in hosiery, 
rments, covering for telephone wires, 
tificial flowers, electromagnets and 
ny other articles. Last year’s output 
s approximately 185,000,000 pounds and, 
vely because of the competition of the 
tificial variety, the price of raw silk 
1920 dropped from $18 to $5 a pound. 
basis of the manufactured silk is a 
vetable fiber which resembles cotton 
ire than it does silk. Credit for its in- 
ntion is given to Count Hilaire de Char- 
innet, who exhibited it at an exposition 
Paris in 1889. The original fiber has 
en improved by adding cellulose, the 
terial that constitutes the cell-walls of 
ints. There are various processes for 
is, but in all, some kind of cellulose is 
ide into a jellylike mass then pumped 
rough little glass nozzles in which there 
fine tubes, invisible to the unaided 
e. The threads are treated chemically 
nd then spun and handled like silk. 
Voven with cotton these shining strands 
ive the material a silken sheen which 
as come into great demand. 


MEDICINE DROPPER AND CORK 
COMBINED IN ONE 


Danger of breaking glass and the bother 
{ handling two separate articles, are avoid- 
ed in a combination bottle cork and drop- 
per made of rubber. There is little like- 
hood of injuring the eye, for instance, 
when using the soft instrument to pour 


Rubber Plug as Bottle Cork and 
as Medicine Dropper; Absence of 
Glass Adds to Safety 








medicine, and it can be easily kept sani- 
tary by plunging it in boiling water. 
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SHOEING ROOSTERS FOR FIGHTS 
FORMER BLACKSMITH’S TRADE 


Although cock fighting is now frowned 
upon in the United States, it is widely 









practiced in foreign countries, and in 

supplying steel 
per ee Mig my spurs for the 
Sample Styles roosters, an 
S ey a Ohio man has 
Tempered by a built u p a 


Secret Process 
for Cock 
Fighting 














profitable business with customers all over 
the world. The gaffs are made of a spe- 
cial steel, tempered by a secret process 
which the manufacturer discovered twen- 
ty-five years ago when he made spurs for 
one of his own roosters in the blacksmith 
shop he conducted. The barbs are made 
in various styles and some of them sell 
as high as $40. 


RED FIRE USED IN SKYROCKETS 
PRODUCED FROM METAL 


Strontium, the metal base of red fire for 
railroad flares, skyrockets and Roman 
candles, has been discovered in Nevada 
and if the deposits prove abundant, de- 
velopment of an industry new to the 
United States is anticipated as the supply 
heretofore has come from abroad. The 
metal usually is yellowish in color and in 
certain forms it is employed as a medicine, 
while a carbonate of strontium is used in 
Germany during sugar-refining processes. 
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STUDENTS SEE SELVES TALKING 
IN WAVY LINES 


Seeing His 
Speech; as Stu- 
dent Talks into 
Mouthpiece, 
Voice Vibrations 












Are Recorded 
in Lines on the 
Cylinder 


Students at a London college literally 
see themselves speak, for their voices are 
recorded on a roll of special paper as they 
talk through a mouthpiece adjusted to a 


vibrating apparatus. The purpose of this 
instrument is to register the spoken word 
in such a way that defects in speech may 
be observed. The line produced varies 
according to the pronunciation and inflec- 
tion given by the student. Comparing the 
results with a line of accurate speech, 
gives visible evidence of error. 


PROGRESS OF CENTURY SHOWN 
AT ELECTRIC EXHIBIT 


Refrigerators that cool by heat, a huge 


magnet to remove splinters of steel 
from the body and _ violet-ray instru- 
ments intended to produce a_ healthful 


circulation of the blood are among the 
marvels of the age displayed at an elec- 
trical show in New York City. One of 
the practical implements demonstrated 
was an electric marker that tattooes iden- 
tification symbols on various articles, such 
as the letter “L” or “R” on right and left 
overshoes, or similar marks on match 
safes, tire gauges and other articles. Some 
30,000 exhibits were displayed, including 
electric “hands” that wrapped chocolates. 












































REIMS CATHEDRAL IS RESTORED 
WITH CONCRETE GIRDERS 


Modern building methods are being 
employed in restoring war-torn Rei: 
cathedral to its former grandeur. In 
modeling the inner and outer roofs, the 
architect has designed a special system of 
light, interlocking, rei: 
forced-concrete girde: 
and rafters. The units ca: 
be handled and put 
place by two workme: 
This form of constructioi 
will be used for the pent 
roofs over the aisles 
well as over the na 
proper, and will be a trifl 
lighter than the ancient 
timber bracing beside 
leaving the roof passage 
practically unencumbere 
Outwardly, the cathed: 
appears unchange 
though all the flying but 
tresses on the south a: 
north and the aps¢ 
have been rebuilt more or 
less. The south wall, fa 
ing the ancient palace 
the archbishop, was rel 
tively slightly damaged 
In the interior, the repairs of the nave ar 
about finished as far as the choir. The 
roofing on this part of the cathedral 
expected to be finished in 1926. 


sides 


POCKET-SIZE FAN IS OPERATED 
BY FLASHLIGHT BATTERY 


Operated by a small electric moto: 
supplied with current from a flashlig! 
battery, a tiny far 
of German manu 
facture is intend 
ed to afford 
cooling breeze 
dances or the the 


ater. It may Db 
inserted in th- 
flashlight case 


place of the bul! 
and started 
stopped by press 
ing the button. I 
takes up but littl 
room in the pocl 
et and is ready for use at all times. For 
running toy models a separate motor 
about the size of a nickel, is inclosed it 
a metal shell slightly larger than that ot 
a walnut. It can be operated by wires 
from the flashlight battery. 








POPULAR MECHANICS 257 























estoring Reims Cathedral with Interlocking Concrete Rafters Lighter than Timbers Used in Original Struc- 
ture; Outer Rafters and Battens to Support Lead Roofing Are Wood 
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. 
“The Gossips,” 





Sculpture in Soap on View at Recent 
Eastern Exhibition 


SOAP FOR COMIC SCULPTURE 
RIVALS MARBLE 


A contest in soap sculpture at an east- 
ern art center revealed that the material, 
for informal subjects especially, is well 
suited to expression. One of the pieces 
that attracted considerable attention was 
“The Gossips,” two women at a chance 
moment of conversation in a windy street. 
While it was not possible to reproduce 
many details as faithfully as could have 
been done in stone or 
marble, the soap lent it- 
self to the purpose of ex- 
pressing character as 
well as the proper atti- 
tude and pose. 


TISSUELIKE STEEL 
IS TRANSPARENT 


By the application of 
an electroplating proc- 
ess, sheets of steel so 
thin that they are as 
transparent as glass, have 
been prepared. In thick- 
ness, they will compare 
to tissue paper. ‘To test 
their qualities, plates 
with ruled lines about one 
twenty - five - hundredth 
of an inch apart, were 
photographed through yard 
them and each of the 
lines was visible through 
a microscope. 


WIRELESS PHONES FOR TRAINs 
TO REPLACE ARM SIGNALS 


The practical benefits of radio wi 
carried to train control, eliminating 
use of arm signals between flagman 
engineer on long freights, if experim: 
conducted by the railroads meet with 
tinued success. A _ special wireless-t 
phone set has been devised, by which th. 
man in the cab and the brakemen or 
ductor at the other end of the train 
interchange signals instantly. On curve 
and at night, the advantages of this 
tem are apparent, and its use on pas 
ger trains, it is believed, will improv 
service and decrease delays, although the 
air-valve method now in use: has non 
the disadvantages of arm signaling 
series of practical tests with this eq 
ment has already been made on electrific 
sections of several lines, but further « 
periments are being conducted. 


FIREBOAT WITH SIX BIG PUMPS 
EQUALS TWO DOZEN ENGINES 


Equipped with six centrifugal pu: 
that can hurl twenty-nine streams of 
ter, totaling 12,000 gallons of water a 1 
ute, a fireboat added to the Los Ang: 
department is regarded as the equiv: 
of twenty-four engines. A feature oi 
outfit is a high tower from which the | 
lines can deliver water upon blazes in 
per stories and upon roofs. 





Fireboat with Six Pumps Can Throw Twenty-Nine Streams and Is Equivale: 


to Twenty-Four Engines 











R GINNING with the importation of 
Is species of cabbage from Moscow, 
ia, twenty-seven years ago, the depart- 


nt of agriculture has brought into 
erica from foreign countries 65,054 
ieties of fruits and vegetables. These 


or plants, uprooted from the old- 
| soil, are imported for the purpose 
determining their suitability to growth 
| truitage in the United States. 
Combing strange and remote places of 
e earth for new and possibly useful 
nt life, Uncle Sam details agricultural 
lorers afield. One of these alone has 
roduced thousands of plants from 
hina, including the seedless persimmon, 
e jujube, Meyer's elm, and many other 
ducts that have enriched our farms and 
hards. From Africa have come the 
ng-staple Egyptian cotton and Sudan 
s, Rhodes grass and many of the im- 
rtant kafir corns and sorghums. These 
ps reach a value of approximately 
0,000,000 annually in America. 
lt is one thing to hunt big game in 
ica and quite another thing to go on 
nt explorations. And yet there is a 
milarity between the two, inasmuch as 
citement and personal dangers are not 
ntirely removed from the plant hunter's 
The late Frank N. Meyer, who for 


see te eee 
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Dr. 


State in 





H. L. Shantz Traveling in 
a Pushcart 


By S. R. WINTERS 


thirteen years was a plantsman with the 
department, upon returning late 
night from a restaurant in Harbin. wa 
waylaid by two Russians who sought to 
seize him and cover his head with a sack 
A quick lunge with a bowie knife put one 
of his assailants on the ground and the 
other one fled. On another occasion, this 
eminent plant hunter wrote: 

“At last I have arrived here in this pt 
vincial capital at Kansu, and I feel like an 
old-time sailing ship that has come into 
port, loaded full with all sorts of thing 
But the ship has weathered some storms 


one 


0 


and it is with the loss of her mainsail 
that she is berthed here now. For—and 
this is a bad thing, indeed—mvy interpreter 


and the coolie have deserted me cowardly 
in Siku for fear of killed b ri 
betans.” 
That was 
hunters of today are 
dangers in the pursuit of their stran 
occupation. For instance, as this arti 
is being written, P. H. Dorsett and his 
son, J. H. Dorsett, as agricultural ey 
plorers for Uncle Sam, are 
fields of northern China in search of flora 
that may prove valued accessions to 
American plant lite They maintained 
their office at Harbin with Maj. Morgan 


being 


many vears ago, but plant 


beset with certair 


SCOUTING l ce 
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Palmer, who was assassinated as a result 
of Chinese disturbances about two months 
ago. Fortunately, these agricultural mis- 
sionaries were afield on a trip west of 
Harbin at the time of the murder. 
ago, the plant explorations of Mr. Dor- 
sett were interrupted for a period of two 
weeks owing to disturbances in Peking, 
but these internal conflicts caused only a 
temporary cessation of his activities. 
Now, he is penetrating into the recesses of 
the mountains collecting 
plants that 
may be able 
to withstand 
the rigors of 
our northern 
climate. F. 

A. McClure, 
who _ divides 
his labors be- 
tween agri- 
cultural ex- 
pee pie for 
Uncle Sam 
and teaching 
of agriculture 
in the Canton 
Christian Col- 
lege, is comb- 
ing sections 
of southern 
China for 
scions o f 
fruits and 
vegetables 
that may en- 
rich our. or- 
chards and 
gardens. This Side; 
region, too, is 

embroiled minor disputes and disturb- 
ances that contribute to the dangers of 
our agricultural missionaries. The diffi- 
culties of such explorations in China are 
portrayed by a fellow explorer who writes 

“T have been in China and know there 
are practically no roads in the Chinese 
empire; I have seen the caravans of the 
coolies and have been carried in sedan 
chairs, and I find it difficult to imagine 
a man’s exploring in China, at least for 
plants, unless he could travel unweariedly 
afoot.” Then, we are told that at least one 
of these agricultural missionaries walked 
1800 miles during a two-year trip in 
northern China. 

Dr. David Fairchild, in charge of the 
office of foreign seed and plant introduc- 
tion, is at present away from the Wash- 
ington office for a period of approxi- 
mately two years. This extended expe- 
dition will take the pioneer plant hunter 


A year - 


specimens of 





Government Plant Hunters Often Do a Bit of Animal Hunting on the 


Africa, Bele 
Switzerland, wit} 
ultimate objective 


through portions of 
France, Spain, Italy, 
East Indies as_ his 
For the last four months he has beet 
vading the remote areas of nort! 
Africa, a country which, it is to be ren 
bered, has contributed a wealth of s 
and scions to enrich our variety of 
cultural products. Dr. Fairchild, 
service as an agricultural explorer pa: 
lels the successful efforts of Barb 
Lathrop of San Francisco, in establis! 
a governm 
plant - intr 
duction s« 
tion, spea| 
ing from 
wealth of 
perience, 
clares: 

“A count? 
cannot trar 
fer its m 
or its ind 
tries or 
climate, 
it can so 
times s|] 
the wealt 
its flora 
giving bu 
handfu 
seed, it 1 
besto 
pricele 
So as. € 
food su 
for. mill 
of ‘peop 


Here One Is Examining a Trap Set for Leopards A striking 


lustration 
the recorded fact that one packet of S 
dan-grass seed picked up in Africa 
pay many times the cost of maintaini1 
plant hunter in the field for vears. T! 
grass has an annual crop valuation 
$12,000,000 in this country. 

The introduction of the jujube, 
Chinese date, into America marks the « 
tablishment of a probably large and pr 
perous industry. If processed rightly, 
cording to experts, this product is as 
viting to the palate as a fresh Cate. 
lends itself to consumption in a variety 
ways—iresh, dried, stewed, preserved 
pickled. When dried, it is used in ma 
ing cakes and puddings or cooked wit 
cereals. There is growing in the Sac 
mento valley of California an orchard 
twelve acres of jujubes, the largest cor 
mercial orchard at this time. It is esp: 
cially adapted to Texas and gives promis 
of becoming established in the south. 
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Small 
and - a - Half 
Pound Tuber of a 
Yam Grown in 
Florida from Stock 
Brought by Plant 
Hunters from the 
West Indies 









































The Chayote, Top Left, Is a New 
Addition to the American Vege- 
table List, Brought by Govern- 
ment Hunters from Mexico and 
Central America; It Is Eaten like 
an Apple, without Salt or Other 
Seasoning; Center, Dr. Shantz 
Meets a Missionary and His Two 
Small Daughters and Pauses En 
Route for a Luncheon Spread on 
the Ground; at Right Is a Wild 
Cotton Plant, Growing under Nat- 
ural Conditions in Africa; the Gov- 
ernment Plant Experts Reach 
Every Far-Away Corner of the 
Globe in Their Search for New 
Varieties and Plants Which Are 
Proof against Various Forms of 
Blight Which Threaten the Estab- 


lished Species 
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qualities are recognized. | 
ing 1923, we imported 79,00) 
pounds of oil for use in manu 
turing paints and varnis 
Hence, there is justificatio: 
the small beginning of an in 
try in Florida, having as its 

pose the production of tung 
for emergency needs. This o 
extracted from the seeds of 
Chinese tung tree. Being un 
to withstand cold, the oil-pro 
ing tree is restricted to growt 
our southern climate. 

The Barouni olive, whicl 
adapted to soil and climatic c 
ditions in this country, grow 
an unusuallv large size. It is 
largest variety yet introdu 
that can be used successfull 
a ripe pickled olive. The cult 
tion of commercial orchards, 
proximating 150 acres, sugg: 
concerted efforts to develop 
Barouni olive industry. 

Two American Plant Hunters and a Native Chief Met in Their Not ert dissimilar se cctge? 
Ramblings through the Tropical Isles of the East Indies berries, there comes from | 
apples the size of green 

The chavote,. a comparatively recent They are bright red in color and are « 





1 


pr 


addition to our vegetable kingdom, from fresh or preserved. The productive: 








Central America, takes the shape ofa pear of this tree is said to be so great 
and flourishes on a perennial vine. It is put it in a class by itself. These ap; 
related to the squash, but is said to pos- in Miniature can be grown in the nort 
sess a finer flavor and texture than the _ states and are useful as ornamental p! 
latter. A soil immune to freezing tem- 

peratures is necessary to insure its growth. 

It is now produced in Florida and in the 

Gulf-coast area. It may be served on the 

table in a variety of ways—fried, creamed, 


n meats or pickled. 
The chavote is trained upon a trellis like 
a grape vine and the ripe fruit is about 
four to six inches in length and three to 
four inches in diameter. Grown in the 
south, it comes to fruitage in November 
and is available in December and Janu- 
arv, when other vegetables in some sec- 
tions are not plentitul. 

The Quetta nectarine, taking its name 
from the district in India where it is na- 
tive, has been bestowed upon us by the 
plant hunters. This nectarine is a smooth- 
skinned peach and its good shipping qual- 
ity is a virtue which recommends its com- 
mercialization. There is a twenty-acre 
orchard in California. 

Thanks to agricultural missionaries, the 
pistachio nut, a strictls old-world product, 
has come to America from southern 


in stews, baked with 




















Europe. At present its growth is con- 
fined to the southwest, California and 
southern Texas, for instance. Both as a 


. : , : ° The Jujube, or Chinese Date, Introduced from Chir 
coloring and flavoring for candies its good Grows to a Diameter of Two Inches 
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Potato Market in Africa Visited by Dr. 
Shantz on One of His Trips 


ts which cluster on the tree. 
\ new tuberous vegetable has been in- 


luced from the far east, and its tubers 


and they are said to be 
hed in salads or when pickled. 
susceptible to growth in ex- 
Florida and the so-called 
on area of California is the papaya. It 
relatively small tree that is productive 
melons in gangs or bunches. 
cluster around the trunk of the tree, 
uspended from abbreviated stalks. 
(he Smyrna-fig culture in California 
not always been successful. 
tural explorers overcame the handicap by 
porting from Syria an insect on which 
is variety of fig could rely for fertiliza- 


iriety of fig tree upon whose fruit this 
nsect feeds was brought to California. 
Japan, through the office of foreign seed 
nd plant introduction, has contributed a 
It is more than two feet in 
in circumference as 


ratively new vegetable, is a product ot 
[ts shoots are sliced and, after re 





served with mayonnaise dressing. These 
shoots have a “piney” flavor. 

An agricultural explorer, traveling 
through Manchuria, observed a strange- 
looking cereal on the market. Seeds were 
obtained and from this mere beginning 
was developed the “grain sorghum,” which 
is now grown extensively in America. The 
large ears, burdened with big grains, are 
ordinarily fed to cattle. However, this 
grain may be converted into breakfast 
food or griddlecakes. 

The dasheen, a promising vegetable in 
Florida and areas of mild climate adja 
cent to the Gulf of Mexico, constitutes the 
chiet article of food in certain tropics. It 
was brought to the United States by plant 
hunters, and when baked, it is as readily 
relished as potatoes. They are often 
cooked like the latter and dasheen chips 
find their way to hotel menus in northern 
cities. 

“Poke around through the backyard 
of people who cannot understand what 
you are doing and are naturally suspicious 
of vou,” is the p cturesque des ription em 
ployed by one plant hunter in describing 
the activities of these government mis 
s1onaries “You start out tor some unex 
plored or forgotten part ot the world,” he 
continues. “You buy a couple of horses, 
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mules, or may be camels; one animal for 
yourself and the other for your baggage. 
Then you head for the back country 
and keep going until you reach a place 
where there are so few cooking vessels 











Dr. Shantz Examining 
Grading and Preparing Plants 


that an empty tomato can mavy pay fot 
night’s lodging. You make yourself 
agreeable to the natives, jolly them. Then 
vou go to the village market and watch 
like a hawk for eve t ng that is bt ight 
in to be sold. 

“When vou find something that is wort 
while you get scions or seeds. lt the it 
ter, you pack them in charcoa if the 
former you pack them in moss and in 
close them in pasteboard tube it] 
waxed ends for shipment by whatever 
means mav be most convenient. 

. bes scion or seeds upon re | 
W: neton, are first subjected to an 





spection service as a means of barring 


injurious oT li the plant material 
is approved, it is placed for trial at state 
and federal Biker's ent stations, or with 


individual plant é€xperts or plantsmen in- 
terested in special groups of plants. If 
the specimens prove productive 
nomics'!y desirable, they are placed in 
the hands of farmers agree to devote 
a certain acreage to their growth. Hence, 
if these introductions establish their value 
their widespread distribution is insured.” 
Such are the fruits of our plant hunters. 
\ distinguished exponent of this tribe of 
globe-trotters, in a 
writes of a fellow 


and eco- 


W ho 


worker: 


Hevea Rubber Trees at Kampala, 


contemplative vein, 


POPULAR MECHANICS 


“What a life! 
nite, soul-absorbing object, 
village to village, 
learning as he 
some new plant 


To wander with a ck 
on foot, fr 
inquiring his way 
went of 

variety 





Uganda, Africa, in the Inset, and Plant Expert 


for Shipment at a Bench in the Field 


hich, because of its perfume, the 
liciousness of its fruit, the 
flowers, the shade it cast, its alkali 

hardiness in bleak nort 


color of 


sistance or its 
regions, 


ern might be worthy of send 
to this country for our farmers, | 
culturists, or lovers of door-vard plant 


I 


CLEANING AUTO BY SANDBLAS 
SAVES TIME IN PAINTING 


Sandblasting has been applied to cle 


ing automobiles, preparatory to paint 
and the time 
quired is said to 


reduced to two 
four hours, d 
pending upon t! 
kind of car UO 
paint, rust and d 
are thoroughly 





rep saving tl 
task k of washit 
spraying and scra| 


\t 


ing, and the dif 
cult places in tl 
chassis or body are easily reached. TT! 
pressure can be regulated from abou 


sixty pounds, for taking off grease a1 
paint, to twelve or twenty pounds, wher 
cleaning wood parts. 






















GH SPEEDS ARE MEASURED 
Y NOTES IN MUSICAL SCALE 


isuring the revolutions of high 
machinery by comparing the musi- 
ote of a sound vibration with a simi- 
te from a tuning fork, or 
cal device, is accomplished by a new 
The idea is being applied par- 
rly to small internal grinders, in 
speeds of more than 50,000 revolu- 
per minute are necessary. The new 
e consists of a tiny alternating-cur- 
armature built onto the revolving 
ler spindle and connected, through 
necessary apparatus, to a headset 
n by the operator. As each complete 
e of the alternating current will draw 
headphone diaphragm in toward the 
enets once and release it once—a com- 
te vibration—it follows that the num- 
of vibrations per minute will corre- 
nd to the revolutions made by the 
lle carrying the armature. The musi- 
note known as middle C, for instance, 
roduced by 261 vibrations per second, 
15,660 per minute, so that when the 
rator hears middle C he knows the 
idle is turning 15,660 times a minute, 
so on, when the tone heard corre- 
ls to a note higher in the scale. 


other 





BLIND MAN DEVISES PRINTER 
FOR BLIND TO OPERATE 


ised printing by which the blind can 
vith the 

special press which a blind man in 
ornia has invented. 
the operator can 


aid of their fingers, is done 


It is so arranged 


correct his work 





Demonstrating Printer for the Blind; Keyboard Oper- 
ated by Left Hand, the Right Serving as Guide 


vhile using the keyboard, as one hand is 
iree to follow the impressions. 
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Closely Resembling the Natural Flowers, These Roses, 
both Petals and Leaves, Are Made of Rubber 


FLOWERS COPIED IN RUBBER 
FORM LASTING BOUQUET 


Leaves and petals of ros® ind ther 
flowers are copied in rubber direct!y fro 
the blossom itself by a recently ce ec 
process. The rubber is in jelly tort I 

combined vith a shee of other mate 


rial, then pressed into tissuelike thinne 
and stamped with 
rose petal. 
Way an 


the pattern of a real 


Leaves are made‘in the 
' 


1 


then attached to a rubber tel 


PICTURE PROJECTOR SHOWS 
“STILLS” AS SALES AID 

A sm , 

a cartridge of tiny film and occupies but 

little space itself, has 

market to supplant the bulky binders ot 


‘ ‘ ‘ 
all picture projector, 1 ta 


photographs used salesmen It 
trate their talks. The complete p ¢ 
is considerably smaller than the average 


photograph book, vet will project distinct 
ten-by-one-inch pictures on the, wall of a 
well-lighted room, and larger sizes in the 
dark. The pictures are sorted out in the 
order in which the salesman wishes to pre 
sent them and then photographed 
by one, on an ordinary film cartridge of 
motion picture width. The cartridge is 
inserted in the projector in the same way 
as in a camera. 


one 
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TEST ROOFING BY FLAME BLAST MAN FASTING FORTY-ONE DAyYs 
FOR FIRE PROTECTION LOSES THIRTY POUNDS 


Fire-resisting ability of various roofing So that scientists might observe the ¢ 
materials is tested at the bureau of stand fects of prolonged fasting, a Universit 
ards by subjecting samples to intense heat, of Chicago man recently went with 
food for forty-one da 
He lost between thirt 
and forty pounds, but 
his physical condition 
the end of the ordeal w 
said to be good. H 
mental processes wet 
retarded, but as in other 
cases, suddenly increased 
often above normal wher 
he resumed eating. Since 
his seventeenth birthda 
he started to go on diet 
of various kinds, and ha 
fasted, in all, nearly 35) 
days. Before the longer 
fast, he had gone wit! 
out food for thirty-three 
continuous days. Obser 
vations were made as t 
what happens to the d 

















Exposing Roofing Material to Hot Blast at Bureau of Standards to Test 


Fire Resistance gestive apparatus an 
the human system i 
after which an attempt is made to ignite general when the body is deprived 
them The results are noted by an ob- nourishment for a given length of time 
server who checks the time the rooting is 


under test and how soon it shows signs of 


under test and how soon it sh GLOW OF PHOSPHORESCENT SEA 
position un BRIGHT ENOUGH FOR READING 


FLOOR SCRATER AND SANDER On a recent voyage of the aircraft tend 
SAVES TIME AND WORK er “Patoka,” a strip of phosphorescent se 
so bright that newspapers could be re 
Operated wholly by hand-power,acom- by its glow, was reported near Cuba. It 
bination floor scraper and sander is said was about six miles wide and extended a 
to enable one man to do the work of six. | far as could be seen north and south. T! 
[It contains an automatic spring motor, so light was so strong that shadows wert 


adjusted that the 


cast upon the ship 
momentum ot the 


awnings. In the 





idle stroke is ab wake of the vesse 
sorbed and applie: where the wate 
on the return cut 


was disturbed b 

the propeller 
marked red and 
green colors were 
noticeable beside 
the yellowish gleat 

ot the bana. Phe 
phenomenon, it ts 
believed, was due 
to the action o! 
ocean current 

washing tremen 
dous numbers o! 
minute creatures 
that emit the phos 


. > . = 7 yhorescence into % 
Combination Floor Scraper and Sander, Run by Spring I horesce ‘ ‘ 
Motor and Steered by User close - packed area 


ting stroke. \ 
wide blade, which 
can be sharpened 
without removing 
it trom the holder, 
does most ot the 
work and insures a 
smooth, even fin- 
ish. A light sand 
ing is done by a 
pecial attachment 
which is easily ad- 
justed to the ap-. 
paratus, or can be 
used reparately 
with a stick handle. 
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Beautifully Carved Model of the Famous Old Brig “‘Fair America’ Is Carefully Dusted Of by Compressed Air 


A A Shipyard High in a Skyscraper 





. 
J 
Caravels, Frigates, Racing Schooners and Latest-Model Steamers 
Launched from Tenth Floor, High above City Streets 
4 
| \UNCHING a steady stream of ships. all the ship’s hardware of the sailing ship 
4 ranging from replicas of Columbus’ complete to the tiniest model block; at 
, | pre-Columbian vessels down to the powerful little steam and electric engine 
' test-model battleship or ocean liner, a tor power crait 
; York shipyard occupies a unique lo Starting twenty years ago with the 
: on ten floors above a busy street on making of exhibition models of ships for 
: nhattan island. The shipyard in a steamship companies and government 
= scraper is possible because the vessels the business has grown until the model 
it issue from its building ways, though racing yacht occupies a large part of its 
, mplete in every detail, are only mini- attention. Racing clubs have been estab 
a res in size. lished in nearly every large city and many 
- (he unusual shipbuilder produces per- towns, while the list of racing enthusiast 
le ct models of warships for American and numbers such men as Franklin D. Roose 
, reign governments; models of great  velt, former assistant secretary of the 
-5 ean liners, perfect in detail and often mavy and once candidate for vice-pr: 
“ to fifteen feet or more in length, for dent, who owns a whole fleet of model 
a mmercial ship owners; hull models and yachts, which he built himseli 
tail models used by real shipyards in The models bear no relation to toy-store 
ting the lines of proposed new vessels; sail or power boats. They are scientit 
. torical models of every type of ship cally designed by noted yacht architects, 
fe m Columbus’ day down to the present, so that they not only float, but actually 
nd trim little sail or power yachts for sail, and at good speed. The National 
, e model-yacht racing enthusiast. Not Model-Yacht Racing association governs 
nly are carved hulls produced, but the’ the sport throughout the country, under 
cd 


tanding gear and the running gear and _ rules as strict as those used in any big- 
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pleted ship would look Che carpent: 
themselves worked trom the model 
much as from drawings. Some of tl 


old models appear on the market ft 

time to time and bring fabulous pric 
Many of the old models appearing in 

art stores were carved by sailors from { 

to one hundred vears ago, and even the 
often sell for $500 or more 

The modern exhibition models, inste 

of being carved hulls supported by frame 
work, are often mounted on rippled gla 
viving the semblance of water, and 
pear to be under way. One group, m 
the engineer’s corps of the army 
the tenth-floor shipyard, illustrat: 
the development of transatlant 
ships from the clipper “Drea 
naught,” built in 1835, down 
the “Leviathan,” with its thre 
huge stacks and rakis 
lines. Another mod 
shows the non-magnet 
ship “Carnegie,” heele 
over under full sail on 
sea of rippled glass. 1! 
famous race between the 
vachts “Aurora,” “Wi 
some” and “Istalena’” 
commemorated in at 
other group s how11 
them under sail. 

The models are c 
structed to exact s« 
one mammoth pi 
turned out for the A 
gentine governmet! 


showing the longitudi: 





vacht race. It takes a 
real ship, properly de 
signed, to make the 
sport worth while, and 
some of these little fif- 
tv-inch craft sell for as 
much as $200, while a 
forty-eight inch power 
boat, with a four-cyl- 
inder high - speed en- 
gine, turning over at 
better than 3,000 revo- 
lutions per minute, and 
a boiler with a working 
pressure of more than 
100 pounds, will cost al- 
most as much 
Model-boat  buildit 


is almost as old as 
boats themselves \s 


early as Columbus’ day, 
no government built a 
without first see- 
ing a small model 
which showed 


- 


how the com- 








Top, Building Delicate Model Boat 
Fittings; Painting a Miniature Racing 
Hull with a Spray Gun, Center, and, 
Bottom, a Detail Model of a Great 
Lakes Passenger-Freight Vessel 
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ng High - Speed 
Engine before 
Installing It 


ee ae 


‘a re 
4 a Seog, 
: = 







king at Pressures of a 
ired or More Pounds 
Steam, These Model 
rs and Engines Are 
with Compressed 
before Installation 






he 


n of the battleship “Rivadavia” ina have been produced in exact scale. 
e of one-fourth of an inch to the foot. Boat davits, either common or patent 
Horace E. Boucher, the founder of the tvpes, ventilators. running lights, cleat 
shipyard, was a model builder for chocks, bitts; blocks, single or double; 
v before he established his own anchors, turnbuckles, steering wheels, 
Many of the complicated warship bells, stanchions, air ports, life rings, 
s displaved under glass cases in the shackles, hawse pipe, binnacles, searcl 
building at Washington were made lights, deck winches, capstans; in fact, no 
The bigger battleship models re- end of tiny fittings are available. 
months in the making, the services Boats are designed and sold complete, 
ten to a dozen expert craftsmen, and but for the boy or man with a love for 
anywhere from $8,000 to $10,000, or tools everything is supplied, from plan 
n more. Such minute parts as boat and parts, rough-carved hulls and parts 
winches and deck gear are movable semi-finished hulls, to finished hulls and 
actually work, though often so small the parts needed for completion. 
t the maker carved them under a mag- The list of models available is a naval 
ig glass. history of five centuries From the 
he sectional models are even more in- “Santa Maria,” “Half Moon” and “M: 


cate, showing every detail of the in- flower,” it ranges through such fam 
with engines that actually work. early naval vessels as the “Constitutior 
me of these models are used at Annap- “Wasp.” “Bonhomme Richard” and “Le 
in teaching the midshipmen details ington,’ down through early steam type 
battleship operation. In the German and to the battleships, cruisers and sul 
vy, before the war, every ship was marines of the present. Then there are 
juipped with its working sectional model models of famous yachts, noted clipper 
) be used in the training of new men. ships, and typical steam merchant ships of 
It is in the making of racing models for — the present. 
he sailing and power-boat clubs, how- The making of model power plants for 
er, that the greatest ingenuity has been these, and for the model motorboats raced 


1 
j 
t 


hown. Dozens of items of ship fittings by the amateur clubs, is a science in itselt. 
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Every tvpe of marine steam engine is pro 


duced in miniature—single and double- 


on oscillating engines, one and two 
cylinder double-acting slide-valve types, 
peed twin or four-cylinder racing 
engines, the latest thing in compound 
pes, with high and low-pressure cylin- 
ders, using the same steam twice, and 


many others 
\utoists who are accustomed to high- 
peed motor-car engines running at 1,800 
to 2,200 revolutions per minute, are 
tiny little steam plant, two 
three-quarters by four and three- 
inches and three and a_ half 
inches high, weighing only one pound ten 
ounces, vet developing a speed of 3,500 
revolutions per minute. Every part, from 
the smallest wristpin to the three-quarter- 
inch piston, is as carefully machined as 
the corresponding part of an automobile 
engine. 
The 


amazed at a 
and 


quarters 


tiny boilers which generate the 
steam for these miniature power plants 
can be held in one hand, yet are equipped 
with superheaters and will develop eighty 
pounds of steam from cold water in three 
minutes. The engine fittings, from pres- 
sure gauges recording up to 120 pounds, 
through force pumps, whistles and valves, 
are all made with the same precision. 
Power ranging from thirty to 
forty-eight inches in length, and driven by 
these little steam plants will attain speeds 
up to twelve miles an hour. 


boats. 


The racing 
rules, 
| 


particu- 
arlv tor the 
sailing yachts, 


















are quite elab- 


A Four-Foot 
Yacht, 
betore 
Line in a 


jockeying 


Schooner- Rigged 


Crossing the 
Model-Boat 
Rules of a Nationa! 
Govern These Events as Strictly \ 
as Any Big Race 


Association 


MECHANICS 


orate Each model owner follows 
entry around in a rowboat, and trims 
as required to go on another tack. Unl 
the large yachts, sailing before the wi: 
is the most difficult point for a crewk 
model, so the rules have been changed 
vive the yacht in that position the rig 
of way, which compels owners of boat 
other tacks following their craft to ke 
them out of the way of a collision. 

The little models can cover any kind 
racing course, though the sport is at 
best over a closed course, triangular 
square in shape, where each boat is re 
quired to tack and round the corner 
buoys, bringing out the seamanship of t 
owner. The.rules stipulate that the ow: 
er must row up to his craft gently, so 
not to force it ahead on the advanci: 
swell, and must be careful not to give | 
boat a shove on her way aiter changi: 
the sails. 

It takes a high degree of skill to sa 
one of the model yachts successtully. 1 
meet changing conditions of wind, mo 
of them have their masts so mounted tl 
they can be shifted forward or aft, mo 
ing the entire sail lavout and 
changing the center of gravity to meet 
stronger or lighter winds. Many of tl 
small yachts can be made to sail as closs 
ly into the wind 
the owner is an 


thereb 


as a big boat, provide 
expert at adjusting 
sails to the correct degree of slackns 
All of these changes must be made fro! 
the accompanying 

is turned on a new 
them successfully, 


rowboat as the v: 
course. lo mal 
without violating at 
of the rules against fouling a rival va 
or giving an ext! 
Position shove to one’s 0 
Starting 


boat. is one ot t] 
Race; 


chief. thrills « 
the sport. 


\ ~ 




































Vv} } 


ese 





es as He Carves a Testing Model to 
Tried Before the Owner Orders His 
1-Size Yacht Built; at Right Is a 
lel, 
"T 





1 


el of the Cup Defender “Resolute,” 
1 Deteated the “Shamrock IV” for 
America Cup in 1920; Many of 
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an, Above, Checking the Fair 


Complete in Every Detail, of an 
e Frigate; Center, Rigging a 


Boats Are Sold in Parts for the 
Owner to Build at Home 





Fleet of Powerful and Fast 
Little Steam-Driven Racers 
Waiting to Take the Water in 
One of the Miniature Power- 
Boat Contests 
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A Substitute for Boring and 


ank and Elevates It for Hauling 


SHAVER CUTS CLAY FROM HILL 


Blasting, Clay Cutter That Pares Dirt from 


AT FIFTY TONS AN HOUR 


» } . ° Fe » 
Replacing older 


holes and | 
paratus with cutting 


and similar materials 


product into a hopper for transportation. 
The elevator is arranged so that it scrapes 
the cutters to 
upward stroke, dislodg 
into the buckets 
Che outfit rests on a mov- 


against the bank, all 


make a shallow 
ing the soil which 
and is hoisted. 
p ivot 
so that it 
ung about 
through an are of 
180 degrees 
fifty-four feet 
Its maxi 
mum capacity is at- 


falls 
able truck 


may be 


almost 
and 


icTOSS, 


tained when a cut 
about fifty feet across 
\ hen it operates 


to the manutacturers. 


methods ot 


lowing 


1 


continuously, 


shaves 


drilling 
lasting, a bucket-elevator 
tools, 
from hillsides at the 
rate of fifty tons an hour, and delivers the 


clay 


SLEEP RESEMBLES 
INTOXICATION 


Tests conducted 
scientists at 
Washington univers 
on eight students, w 
were kept awake for s 
ty hours, have sugge 
ed the theory that sle 
may be nothing mot 
than a form of intoxik 
tion, and that by cult 
vating better habits, In 
manity may be able ¢ 
reduce the number 
hours required for slur 
ber. Storing of poisor 
in the human syste1 
during the wakeful pet 
it was indicated, in 
duced the drowsines 
and necessity for slee; 
Microscopical examina 
tions of the blood of th: 
subjects showed that 
there were changes in 
similar to those that o 
curred in the blood of 
drunken man, and _tl 
a short period of sk 
eradicated the effect 
The lack of sleep. set 
ously impaired the stu 
dents’ vision. Some rt 
ported seeing phantor 
and others distortion « 
objects. A single night 


Geor 


ods, 


loss of sleep did not decrease their abilit 


to drive an automobile, but on the seco1 


night, they had 


a tendency to fall asle 
because of the rhythm otthe motor. 


The 


mental faculties and muscles remained u 


to standard. 


SIX-SOCKET 


RATCHET WRENCH 


FITS AUTO SIDE POCKET 
Intended especially for the motorist 
ratchet wrench that has six different-size 
sockets in its handle, can be slipped int 


a side pocket of the car, 





Wrench with Set of Different-Sized Sockets That Slip 


into the Handle 


p ssible 


and 


according 


vided for reaching difficult places. 
the handle of the wrench 
use. 


hits inside 


vhen not in 


Too, 


saving search ut 
der cushioas fot 
the proper tool 
making minor r¢ 
pairs. The ratchet 
may also 
versed, and beside 
the sockets, an ex 
tension, se 
inches long, is p! 
This 


be Tre 
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FOGS REGISTER OWN WARNING- BANJO, HARP AND GUITARIN ONE 


BY RINGING SIGNAL BELL IMITATE THE PIANO 
eans of a beam of light and a sen- Five instruments, virtually a _ small 
cell which controls an electric cur- string orchestra, are combined in a single 


ogs are made to register their own piece constructed on the principles of a 
to protect ships at the port of 
The beam is sent across the 

1 an oblique direction from a small 

that shines through a lens. The rays 

lected by a larger lens on the side 

lighthouse, and are thrown upon a 

ve photoelectric cell connected to a 

controlling the alarm bell. So long 

e light shines with sufficient intensity, 

rcuit is open and the bell cannot 
but a fog dims the rays sufficiently 
use the cell to close the circuit, and 
larm sounds. The action is not in- 
taneous, about half a minute being 
red to operate the bell, so that pass- 
hips cannot cause false alarms. 


AUTOMATIC NOZZLE FOR HOSE 
REDUCES WATER WASTE 


| with a spring button which auto- 
illy shuts off the water flow when 








sure on it is removed, a hose nozzle 
on the market prevents waste and 
ce to the lawn or garden in letting : 
ream rush into the soil when the hose ‘ - | 
ropped to the ground. Special tips are : i. 
ided- with the nozzle for washing er te cen Geta wie - 
mobiles, filling pails or radiators, 
nkling, and other purposes, anda reel banjo and adapted for concert or jazz 
is connected directly to the hydrant band plaving. It is said to produce the * 
ter pipe, keeps the hose in good con tones of the harp, piano, guitar and man 
dolin besides those of the banjo. Thereare 
forty-two strings. Melodies are played 
with the left hand, while the right actu 


ates the longer strings for bass tones. The 
frame of the instrument is made of hand 
carved wood covered with gold leat In 
playing it, one end is supported on the 


lap and the other on a small stand 


CEDAR PLASTER FOR CLOSETS 
HELPS PREVENT MOTHS 


Aromatic red cedar has been mixed in- 
to a patented composition with plaster es 
pecially for clothes closets, to repel mot! 
and other insects The preparation ma 
be applied over a surface already pl 
tered and needs only mixing with clean 


1 


water to make it ready for use. No stain 





se on Reel, the Spring Nozzle Shut-Off, and Attach- or paint should be used over it as it 1] 
ments for Special Uses , 1 | ] 

reduce the strength of the cedar odor. 

on, helps avoid soiling of the hands The plaster is said to produce a smooth 

clothing, and occupies little space. finish, which, besides being as ettective 


hen the automatic nozzle is used, the against moths as a cedar chest, is prac- 
e may be kept full of water. tically proof against dust. 








Planting a Forest Under a Skyscraper 


Pile Drivers Force Acres of Pines through the Earth to Find 
Solid Foundation for Tons of Steel and Concrete 
By J. EARLE MILLER 


ee EAR TENG vast forests of enty-five and eighty-foot shafts— 
tall, straight pines from the Gulf states, thick at the base and six inches 
top the minimum measure —disay 
every year under the steady “tamp, t 
of the steam-driven pile hammer. 
The world’s biggest building, in | 
of floor space—the American Fur 


turning them upside down and driving 
the trunks, top first, for scores of feet 
through surface loam, sand, muck and 
clay, the pile-driving crew.is at work 
wherever tall buildings are t6 rise. Thou- 
sands of acres of fine timber, sixty, sev- Mart, in Chicago—rests on more 
7,500 of these sixty-foot timbers, and 1 
. is not a record job at all. A vast 
cump recently completed for a stee! 
at Indiana Harbor required 14,400 
all of them seventy-five and eighty 
lengths. Their tops were bound 
gether with the cement ore floor, se 
feet thick, at each cluster of tim! 
Even if a hundred suitable trees 
enough, straight enough and 
could be found on a single ac: 
would take a good-size forest to | 
vide such a foundation. The pile 
er itself is a product of the evolut 
in building. Originally a seagoing 
chine, designed to drive breakwater 
piers, it crawled onto dry land and 
quired rollers when builders started 
new records in skyscraper height. W! 
ever bedrock is too far down to 
reached economically with foundat 
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erks a Sixty-Foot Tree Stem Upright, Ready to Be 


With a Hitch about the Twelve-Inch Butt, the Pile Driver 
Rammed Home by Five-Ton Hammer Blows as Part of a Foundation 
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more, leaving behind a deep 
hole into which the six-inch 
pile end drops. As the five 
ton weight of the hammer 
drops onto the pile, it sinks 
many feet farther through the 
softened earth. 

The hardpan formation far 
underground, on which most 
building piles rest, has all the 
inequalities, small hills and 
valleys of the average section 
of surface land. The boss ot 
the pile-driving crew, watch 


























nerete Is Poured on the Sunken 
» of the Wooden Pile to Form a 
Vatertight Joint for a Composite 
llar; Right, the Wooden Pile Be- 
, Rammed through Solid Earth by 
the Steam Hammer 


caissons, the pile driver 
‘os in. The Furniture 
irt, erected on made land 
»vered from Lake Mich- 
ran, is more than 110 feet 
above the rock. But seven- 
feet or so below the sur- 
ce lies a thick laver of 
irdpan, which was reached 
ith sixty-foot piles, driven 
rom the cellar level. a — eyo 
fo drive one of those 


huge tree trunks through . { Ss f _ 
loam and clay, with an oc- = i 
casional bowlder barring its 


rogress, requires tremen- 






























lous energy. The hammer 
of the average pile driver alone weighs ing the hammer blows fall, can tell by the 
five tons, and strikes a twenty-ton blow, slowing up of the pile when it has rea¢ hed 
t the rate of from fifty-five to sixty-five its base, and the driving stops. Some pile 
blows a minute. 4 ; will be left sticking several feet in the air 
By preparing the ground with a jet of | while only a short distance away, owing 
iter before the pile is started, the five- to a little valley in the hardpan, the pile 
m weight frequently will drive a sixty- will be dri all of its length, and still 
ot pile for half its length by sheer not reach a firm foundation. Then the 
veight, before the steam hammer strikes a “follower,” a length of tree trunk, iron 
single blow. The water jet is a long two- bound at the top to save it from the ham 
inch pipe, connected to the nearest fire mer’s blows and with an iron ferrule at 
hydrant, and expelling through its tapered the bottom to slip over the pile end, come: 
nozzle a powerful stream. Pointed into into play and, like the carpenter's nail set 
he ground, it washes out the earth and drives the timber out of sight undet 


by its own weight sinks for twenty feet or the ground. 
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For the use of the 
pile driver and its crew 
of engineers, fireman, 
chopper, who prepares 
the tops to fit the pile 
hammer, laborers and 
others, the builder pays } 
on the basis of lineal 
feet of piling driven. 
An average building 
job, where loam, sand 
and clay underlie the 
foundation, costs j 
around thirty cents a 
foot, or $18 for the 
driving of each sixty- 
foot length. Under 
those average con 
ditions, a single 
crew will sink from 
tw enty- five to f 
thirty-one or { 
two piles a day. 
The diamond 
drill which 
goes down 
before a big 


LEI LLL EN EEE, 


A Jet of Water 
Starts the Hole for 
the Pile and Drives Out the Earth to a 
Depth of Many Feet; Right, a Water 
Job, Where the Piles Were Driven Before 
the Foundation Digging Was Completed 


building is built, to test the earth 
and find out how deep the foun- 
dations must go, likewise fur- 
nishes the piling contractor with 
the data on which his bid is based. 
Under exceptional conditions, in 
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soft sand or other e 
going, the price per { 
goes down as the d 
quota of the pile dri 
goes up. One crew, pl 
ing foundations for a 
mill in the Gary distr 
set a record of 264 | 
driven in a nine-hour 
In that case, howe 
the soft sand of 
northern Indiana du 
reached all the 
down to hardpan. 
The average build 
piling used in citi-¢ 
ranges somewhere | 
tween thirty and eig'! 
feet, but marine pil 
often is much lor 
Lengths of 22 
formed of several 
tions spliced toget! 
are not uncommo! 
the west, particu 
around Seattle, a1 
around east 
ports. { 
big 1ob 
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Hudson river at New York was given up and an 
re construction project abandoned when pier pil- 
300 feet from shore failed to find bottom at a 
th of 225 feet. 
Not all piling used is of wood. Reinforced-concrete 
es are often used for docks; combinations of wood 
concrete for buildings, and there is a patent con- 
pile which is poured into a hole driven by the 

















driver. A core made in three sections is fit- 
in thin steel tubing, expanded to fill the 
and then locked. The pile driver 


es tube and core into the earth, then 
core is unlocked, when it collapses, 

drawn out, leaving the steel tube 
hich concrete is poured. When com 
ition of wood and concrete is used, the 
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'VIVAAMPUDAA Me haes heads Dsabasiaipnains 


After the Wooden Pile Is Sunk below the Surface, the 

Corrugated Form for the Concrete Top of a Composi- 

tion Pile Is Let Down; Left, the Cables and Sheaves 

of the Hundred-Ton Mechanism That “Pulls” the 
Pile Down 


The latest model steel-tower pile driv- 
ers used for driving these concrete-and- 
wood piles save steam and time by pull 
ing the piles down for a good part of their 


st of the work is considerably higher length, instead of driving them. Steel 
in for straight wooden piling, but the cables laced back and forth over five pul 
yp of the wood is driven below water ley sheaves give a tremendous pull 
vel, and hence ali chances of rotting power, the lower end being held by tl 
re removed. The cost of wood piles outer steel shell. Such an outfit can ex 
lus the cost of driving under average’ ert 100 tons’ pull, though only a part « 
snditions in the middie west totals about it can be used before the resistance of the 
liity-seven cents a foot, whereas a cor- wooden pile being forced down over 
responding job of composite piling will comes the resistance of the steel tube al 
the 


ost around a dollar a foot. The big con- ready in the ground, and starts to litt 


rete piles used in dock work are molded latter out. The pulling drivers also have 

forms on the ground, seasoned for much heavier hammers, the steel core, 
torty days or more and then sunk, like cables and other extras adding more than 
he wood, by the pile driver. four tons to the five-ton hammer 
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FIGUREHEAD OF CONSTITUTION 
PRESERVED AS RELIC 


A wooden stat 
Jackson, which 


ue of Andrew 
was the figure- 



















Wooden Statue of Andrew eae. the Figurehead of 
the Old “Constitution,”’ Preserved in Relic Shop 


frigate “Constitution,” has 
and is being carefully pre- 
; dealer in marine antiques 
While the ornament was considered a 
splendid example of a ship’s figurehead, 
it was regarded by some as inappropriate. 
A man is reported to have swum out 
to the frigate and cut off the head of the 
statue. The 


head of the 
been secured 
served bv a 


decora- 


tion was then removed 
and the head later re- 
covered and replaced. 


RIVER DRAINED 
TO UNCOVER 
GOLD 


Engineers in New 
Zealand are seeking to 
reclaim the gold de 
posited in the bed of 
the Kawarau river by 
shutting off the flow of 
the stream at its source, 
Lake Wakatipu. A 
dam and sluice gates, 
which can be closed at 
times to reduce the 





Rustic Arch of Grecian Pattern Constructed Wholly irom a Single Redwood 























waters so that miners can explore t 
river course, are to be constructed acro 
the narrow opening that leads from t 
lake. Measurements indicate that t 
openings can be entirely closed for ty 
to three months during the winter befor 
the basin overflows, and thus there will | 
ample opportunity to search for g 
along the bed of the stream. 


PLANT THAT GIVES COLD LIGHT 
SHINES IN THE DARK 


Long sought by scientists, cold light 
naturally produced by a variety of fungu 
that shines in the dark. The plant som: 
times is found on decaying wood and 
illumination is just within the limits 
which the eve is sensitive. It does n 
contain any of the longer heat waves n 
the shorter ultraviolet emanations, w 
are contained in sunlight although th: 
cannot be seen by the unaided eye. Sir 
lar light is emitted bv a species of shellf 
but this has less of the red than-that fro: 
the fungus. -The glow from the fireti 
likewise contains little blue or red, bein; 
mostly yellowish. 


ARCH MADE FROM ONE TREE 
TO SHELTER TOURISTS 


A single redwood tree furnished 
material for the construction of a rusti 
arch as a tourist shelter in Vancouver 
B.C. The pillars are lengths of the trun! 
and the bark has been left on in order t 
increase the natural effect. The onl 
parts of the structure finished with tool 
are the capitals of the Doric pillars, t! 
frieze and the pediment. The structure 
is modeled after a Grecian temple. 


vii A 


Tree as a Tourist Shelter 
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Floating Fire Department of the Spreewald Is Carried on Pontoons Lashed Together and Propelled by Poles; 
This Photo Was Taken during an Inspection by Fire Officials from Berlin 


FLOATING FIRE DEPARTMENT numerous to have any effect on the earth, 
PROPELLED BY POLES and no use for them is known. 


Fire-fighting apparatus is carried on - 

scows and is floated to the scene of a WAR VETERANS TOUR COUNTRY 
blaze in the Spreewald, a river district IN IMITATION TANK 

near Berlin, Germany. The units have By 
drills and undergo inspections similar to 
those given the regular departments. 
Long poles are used to help propel and 
steer the scows. 


1 


vy adding a tin superstructure in the 
form of an army tank to their automobile, 
three war veterans devised a novel vehicle 
for a tour of the country. Souvenirs and 
signs collected from various towns were 
placed on the sides of the car as evidence 
STRANGE NEW RAY IS FOUND of their travels. Besides affording a spec- 
TEN MILES ABOVE EARTH tacular conveyance 
os the tank sheltered the 















By sending instruments attached to bal- 
loons ten miles above the surface of the 
earth, Dr. R. A. Millikan, of the Cali- 
fornia institute of technology, has tested 
new ray which is said to have 1,000 
tumes the frequency of the X-ray, 
ind to bombard the earth from 
all directions. The phenom- 
enon is believed to be 
caused by atoms passing 
over to other atoms. The 
sun has no effect on the 
iction, the scientist de- 
clares Although the 
power of the ravs 1s great, 
thev are not sufficiently Veterans and Their Souvenir-Covered ‘“‘Tank’’ for Touring Country 


occupants irom b id 
veather and protected 











Strange Methods of Transportation 

















Bamboo, the Versatile Serv- 
ant of the Orient, Is of 
Particular Aid to the Chi- 
nese Fishermen, as a Few 
Poles of It, Lashed To- 
gether, Form a Light, Serv- 
iceable Boat for River 
Duty; in Madagascar, 
Tourists Travel in the “‘Fil- 
anzana,”” a Seat with Foot- 
rests, Slung between Sup- 
ports Carried on the 


Shoulders of Sturdy / 








Natives 





Ny 











Burmese Family Riding to a 
Festival in Thetr Fancy Two- 
Whee'ed Cart 
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African Suspension 
Bridge Is Safe, but 
Sags under Weight 

















Primiti 
Hammock io 
South 





ve 

















At Heavy Duty, the Faithful In- 
dian Elephant Toils Where Even 
Motor Trucks Cannot Venture 
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ELEVATORS RUN IN STACKS ON STEAMLESS SHIP 














— ey 








Cross-Sectional View of ‘Gripsholm’s”’ 


Diesel oil-burning 
the American liner 
“Gripsholm,” smokestacks like those 
of an ordinary steamer, but they are dum- 
mies and are used as elevator shafts. The 
hip has a displacement of 23,950 tons, is 
578 feet and is the largest 
motorships in ocean service. 


huge 
Swedish 


I 


Propelled by 
motors, 


has 


long, one of 


THIRTY-MILLION-TON RAINFALL 
MEASURED BY GLASS 


London, fogs, recently 
experienced a heavy vhen approx- 
imately 30,000,000 tons of rain fell in fif- 
teen hours, more than twice as much as 
had fallen during the previous three 
weeks. This total was quickly computed 
by consulting the rain gauges in the 


home of dense 


deluge 


Measuring a Heavy London Rainfall in Graduated 
Glass Gauge; Thermometers in Background 


Funnels Which Are Used as Elevator Shafts; Oil-Burning Mot 
Replacing Steam Boilers, Eliminate the Need of Large Smoke Vents 





, 


weather-observation stations. The 
exposed containers arrange 
catch the precipitation and the ar 
is read by means of a graduated sc 
the side. A common type of gauge 
in this country is what is known as 
tipping bucket. It is adjusted to e 
when only one one-hundredth of an 
of rain has fallen into an exposed « 
der, twelve inches in diameter, and 
matically registers each emptying as 
bucket .comes up for more. The 
goes into another container and is ag 
measured by a stick. At the sm 
weather stations, the co-operative 
servatories, an eight-inch cylinder is us 
to catch the rain. 


olass 





MOTOR REPLACING THE RICKSHA 
IN JAPANESE CITIES 


Jinrikishas, the “man-pull carts” of 
Orient, are being replaced by autos 
cording to reports from Tokyo.  F! 
voung men, whose speed ri 
that of horses, are said to be finding 
ter opportunities to earn money in ot 
ways than toiling between the shaft 
these vehicles, and the manufacturer 
the devoting their plants 
making baby buggies. The rickshas I 
pulled by old men wi 
made up ot 
» desire the p 
man. 


fe yot ed 


carts are 
are generally 
patronage is largely 
tourists, es whi 


lIking to the cart 


leisu 


TONE OF ANCIENT VIOLINS 
ELIEVED DUE TO SALT 


in manufacturers have advanced 
ry that the exceptional resonance 
of the famous Amati violins is 
e lime salts with which the in- 

are stained. The material is 
in the pores of the wood and is 
to affect its action under vibra- 
uch a way as to produce the re- 
e tone, the cause of which long 
ained a secret. 


+} 





FIRE EXTINGUISHER USES 
POWDER TO KILL FLAMES 


inds of fires, including burning oils, 
ne or ether, may be stopped in a few 


s with a hand outfit operated 
by opening a valve. This permits 
~i dioxide gas to rush from a small 
> er and mix with a chemical powder 
a> ned if a hopper. Flames are smoth- 
—— nd no damage from stains or other 
lot results to fabrics, rugs or polished 
, from the chemicals and they de- 
ai no gases poisonous to the operator. 
" the valve shuts off the gas and 
" and the “gun” is ready for use 
ale it any attention unless the contents 
' ween exhausted. New cylinders are 
1s ed with little trouble and the hop 
= readily refilled with powder. The 
" weighs only about twenty pounds. 
. 
a 
4 
ag 
Na 
» U 
SHA 
yt 
\ 
ot 


—EE — ——— 


Powder Spray 


POPULAR MECHANICS 





e in Oil-Soaked Timbers Was Put Out in a Few Seconds with Gas and 
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Modern Substitute for the Old-Fashioned Earring, Jew- 
eled Frame with Pendant in Center 


FRAME OF JEWELS FOR EARS 
LATEST WOMEN’S FAD 


Now that fashion has decreed that wom 
en's ears may be exposed, a jeweled orna 
ment has been devised, a clasp shaped to 
conform to the ear and supporting a pen 
dant in the center. 
sary 


Piercing is not neces 
for wearing the trinket, and as the 
frame holds the weight of the center jew 

el, there is little strain on 
| the ear. The entire piece 
} is set with gems. 


SICK TREES CURED 
BY TRANSFUSION 
Transfusion 

tions, like those pet 

formed upon human be 


opera 


ings, have been 
fully 


ucce 

used on diseased 
trees in California \ 
solution of ferrous sul 
phate, placed in a bott! 
reservoir at the height of 
the tree top, flows int 
the trunk through a hose 
connected to a glass tube 
which is inserted in the 
tree in a hole | 
nearly through it. The 
treatment promises to 
eliminate certain insect 
and blight diseases which 
affect trees, and some ot 
them bore fruit 
after the operation. 


bore<« 


heavily 











Ancient Weapons in Big-Game Hunting 
























A Single Arrow 
from the Bow of 
Arthur Young Kills 
the King of Beasts 
in Africa; Young’s 
Equip ment Was 

Modeled on Four- 
teenth - Century 
Patterns 








Alaskan Brown Bears, Only 

Forty-Five Yards Distant, Fur- 

nish Excellent Targets for the 
Archer; Both Were Killed 
















Salmon Speared 
by an _ Accurate 
Arrow Shot through Four 
Feet of Water 




















, . A Swift Shaft Overtakes a 
bd . Roving Moose and the Great 
ry 1 Beast Crumples 
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LOWERS BLOOD PRESSURE WAR SCENES MOLDED IN SAND 
iN TESTS WITH ANIMALS BY CRIPPLED SCULPTOR 


cation of sun baths may prove ef- Sand is an effective medium under the 
n treating high blood pressure, if fingers of a skilled western sculptor in 
attained in a series of tests on producing realistic war scenes and other 
by Prof. C. I. 
Baylor univer- | — —— = 

be achieved in 
beings. Power- | 
ts were directed 
eyes of animals 
anesthetics so 
‘beams would fall | 
network of blood 
ining .hem. The 
blood pressure, 
found, was re- 
is much as eighty 
nt. Also, experi- 
were made by di- 
¢ the rays upon the 
of the mouth and 
e blood as it flowed 
igh quartz tubes 
had beea tcvserte OOOO 
he circulatory sys- 














Sculptor and War Scene “News from Home,” a Sketch of Army Trench Life 


yf the animals. In Modeled in Sand on Ocean Beach 
e cases, too, an 

marked lowering of the blood = studies. Although handicapped by the 
ure was found to take place. loss of both legs, he fashions elaborate 


: sets on the beach, using only a few simple 

tools. Proper moistening and mixing give 
BAD EGGS USED IN TANNING the sand the necessary consistency, and 
the figures last for some time in spite of 
winds and sun. 


ses that are worthless so far as food 
goes, are not wasted by the large 
; but are covered with kerosene ——---- 
being broken, treated with boric GOLF BAG THAT STANDS ERECT 
ind sold to tanneries for use in one 
PROTECTS THE CLUBS 


e first processes of making leather. 


hells are removed by sieves and the With a broad, cushioned base upon 
iixture is placed ina revolving drum which it stands upright, a golf bag is in- 
the raw hides tended to prevent 
ake them pli- spilling of the clubs 


Hundreds of 
of frozen eggs 

m Siberia and | 
na are used in 

country every | 

for baking 
poses. In gen- 
there are five 
les of eggs in 
big markets, 
strictly fresh, 

h seconds,” 
racks,” broken in 
insit, “leakers” 

ich have lost 
rt of the con- 


upon wet grass, 
| aids the player and 
| serves as cadd y. 
It is carried by a 

handle or shoulder 

strap, and there 1s 

space in the bottom 

sufficient to hold 
shoes, knickers and 
other equipment 
The bag is water 
proof, is said to 
weigh less than the 
average kind, and 
the material is such 
that it may be 








and the last o-ietiinsipiibanile — cleaned by spong- 
de hie at, alia a 
ide, those w hich Golf ~ That Remains Upright When Placed on Ing with ——) and 
sold to tanners. reen Keeps Clubs from Wet Grass water. 














Spoon - Shaped 
Separator, In- 
serted in Special- 
ly Designed Bottle, 
Keeps Milk from 
Cream When 
Pouring Top 

















Ladder and 
Other Articles Are Combined 
in Folding Unit 








for Reading at Table, 
Leaving Both Hands 


Set of Pins Replaces Needle and 


Sanitary Mop Wringer 







cess Water from the Surface 


























Kitchen, 











Food Press, for Home or 


for Loaf, and Stuffs Sausage 




















Screen That Rolls Up like Shade 
Saves Work 





. 


—s 





















z 


ension Electric 
ht ‘for Sewing 


ah 





ne Saves Eyes 
ises Rays on 
Work 
















Spots Are Kept 
from Tablecloth by 
Pitcher - Shaped 
Attachment for 
Sauce Bottle 













Table and Chairs for Meals 

or Games Are All Folded 

Together in Small Unit 
When Not Used 


— 





This Frying-Pan 
Handle Prevents 
Tipping Over and 
Serious Burns from 
Spattering Fat 






















Rubber Massage Rollers for the 


Gums, Supplement the Brush 





fr 
nn 














Push Broom Connected to Handle ; Collapsible Sleeve Board with 


f 
by Swivel Ts Used in Three Post- | Soames, Sgeronstis Ual | Saas . 
y on Either Side and Hangs Up - Ly? 
——___ When Not Needed 3 


in it by addressing Bureau of Iniormation, Popular Mechanics Magazine, Chicago. 
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BULLET-PROOF POLICE SHIELDS 
AID ATTACKS ON BANDITS 


Shaped to cover all the body except the 
legs, a bullet-proof shield used by the Chi- 
cago police department, is strapped across 


















Shield Protects Po- 
liceman, and Peephole 
Permits Aiming 


the shoulders and has a peephole of bul- 
let-proof glass to aid in taking aim. The 
protector weighs but thirty pounds, is 
quickly adjusted and, in making raids on 
bandits, can be used as a portable “fort” 
behind which the policeman can crouch 
and be sheltered from bullet fire. 


OLD IDEAS ABOUT VENTILATION 
DISPROVED BY TESTS 


Lack of air movement, and not the gen- 
erally supposed “bad” products in the at 
mosphere of a closed room, is the chie 
menace of poor ventilation, according to 
tests recently vy scientists. 
Their findings do not support the theory 
that the injury is done by poisonous re 
spiratory substances and the so-called 
fatigue-producing toxins that were be- 
lieved to be due to inhaling expired air. 
It was discovered that slight currents 
caused sensations of an agreeable kind, 
arising from a beneficial stimulus of the 
nerves of the skin. This effect was no- 
ticed from a breeze blowing on the cheek 
at the rate of less than six inches a sec- 
ond. The tests showed that the higher 


completed by 
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the temperature, the greater must be 

velocity of the air to produce the sen 
tion. In crowded or too hot room 

system that delivers circulating air at 
somewhat lower temperature than that 
the room, and at or slightly above 

velocity at which it can be felt on 

cheek, for instance, is regarded as 1 

likely to give the best results. 


PLANES AND WATERWAYS TAKE 
PLACE OF ROADS IN SIAM 


Protected from intruders by French 
sritish territory, the monarchy of S 
has had opportunity to develop indeper 
ently in recent years and has kept abrea 
if not in advance, of some other lat 
particularly in the field of aviation. <A 
recent visitor there saw pilots perfor 
feats equal in daring to those practiced 
other countries and the airplane is us 
almost exclusively in eastern 
transportation. In other sections of t! 
country, the waterways have been deve 
oped extensively, canals and 


Siam _ fo 


navigable 
streams bearing the brunt of traffic 
stead of roads, which are practically u 
known in some parts of the region. 


CONDENSER FOR CAR RADIATOR 
SAVES WATER AND SOLUTION 


Preventing loss of water or anti-free 
solutions, a condenser for the automob 
circulating system, is said to afford po 
tive protection against frozen radiator 
cracked water jackets, and also to cat 
the alcohol fumes that otherwise 
forced up into the car. It is attached 
the lower end of the overflow pipe, wher 
it intercepts thi 
liquids as the 
boil or flow ove: 
holds them unt 
the radiator o 
motor cools sui 
ficiently, at 
then automat 
cally returt 
them to the ra: 
ator by meat 
of a sensiti\ 
spring. If th-« 
cap is on tight 
there is said t 
be no loss o 
water or alcohol, so that one filling of a1 
anti-freeze solution will last an entire sea 
son. In hot weather also, the condense: 
is of aid, as it conserves the water suppl) 
reducing the danger of running dry. 
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EL FROM REFUSE 
REDUCES COST 
OF REMOVAL 

» 800.000 tons of ref- 

uced vearly by 

itan London 

e converted into 

lower cost than 

nde | for ( 


of the material, an 





iz 
1; 
i 


is- 





ove the tin cans, 


then press 

little bricks which 

e treated with tar 

Cc to aid in ig- 

On the basis of 

t é ited that 

reatmenrt plants 

convert the rub- 
s. moae 


tuel ata cost ot 
8 per ton, whereas 
resent disposal cost 


1.75 per ton 


AUTO HAULS SAW 
AS A TRAILER 
AND RUNS IT 

er for a compact 
ng unit, that does 


nd crosseut work, 





ge, grooving, plan = occeiommunaaiad 
nd other opera- . = 
ee , Special Reflectors in the Lamp above the Table Guide the Rays around the 
Is Turnished by the Hands So That They Cast No Shadow 
1 er 
wheels of the auto, 


1 tl e “mill” is to be moved, it is LIGHT THAT CASTS NO SHADOW 
ed behind the car as a trailer. Power AIDS IN OPERATIONS 





ynveyed from the car by a belt drive 
small wheels which are placed in Surgeons pertorming opet 
ct with those of the automobile by oratory workers, engravers and others are 
ng the rear axle and adjusting levers aided by a shadowle c evelop¢e 
the frame of the sawing unit. One France. The rays are retlected upor 
can connect or disconnect the saw surface to | ed | 
= i } 
] ( ce 
¢ ect ¢ 
if t 
t 
e « } 
eF¢ é t 
ine thie e ul é 
‘ , , be tilte 
, \I a 
4) ft ¢ 
b T t 
Attached to Rear Auto Wheels for Power; When - 4 , — ‘ 
Not in Use It Is Hauled as a Trailer nished tree by ¢ bure i i n 
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TRENCHES OF LIGHT AID FLYERS 
TO LAND IN FOGS 


Glass - covered parallel trenches, 
which “neon” light tubes are insta 
have been dug across the British lan 
field at Croydon to aid flyers to des: 
safely in fogs. The reddish glow of 
lamps, it has been found, penetrates 
mist more effectively than other kind 
light. Between the tubes is a “le 
cable” which affects a sensitive inst 
ment in an airplane flying above it. H 
ing been guided to the field by radio, 
pilot, after picking up the boundarie 
the area by means of the cable, can ci: 
around, gauging his altitude by mean 
the action of the cable on the instrum: 
until the lights themselves are visible 
the landing can be made with little or 
risk of accident. 














SLIDE AND TEETER COMBINED 
SERVES AS MERRY-GO-ROUND 


Three of the favorite amusement n 
ers of the children’s playground, sli 
teeter and merry-go-round, are combi: 


Motor-Driven Screwdriver in Operation; Head and is One simple unit that 1S easily adjust 
Nut-Setting Attachment Below and saves space. The chute, which 


comes the teeter board or the arm of t 
SCREWDRIVER RUN BY MOTOR 


merry-go-round, is supported by a stro: 








ALSO SETS NUTS ladder, six feet long and hinged in 

center, as a base for the other devi 
The outfit is finished in durable varn 
and packed for shipment, weighs only fii 
pounds. No tools are required to set 
the different units of the combination 


Run by a flexible shaft from an electric 
motor that is supplied with current from 
a lighting sockét, a screwdriver with a 
nut-setting attachment saves time and 
labor. A reversing switch permits easy 
removal of the work, and a particular ad 
vantage is that the tool may be used from 
almost any angle. 






EVERY AUTO BUYER 
GIVEN PAINT KIT 


With every car sold, a 
Paris automobile dealer 
furnishes a pot of special 
paint and a sprayer, about 
the size of a fountain pen, 
so that scratches and mars 
can be touched up at once, 
to keep the body looking 
new. Pressure for apply 
ing the paint is obtained 
by blowing through a tube 
connected with the spray- 
er. While the preparation 
is specially adapted to 
covering metals, it also 
may be used on _ fabrics 


When Not Used as Slide, Trough Is Adjusted to Ladder as Teeter or 
and leather. i 


Pivot as Merry-Go-Round 








POPULAR MECHANICS 291 





“i le 








Why They Go Wrong and Squawk 
By ROBERT TAYLOR JONES, A. I. A. 


Technical Director of The Architects’ Small House Service Bureau, Northwestern Division 


\IRS go wrong on other matters 
in squeaks. When they become 
erous to life and limb, the mere fact 
they sound as though they might de- 
pose under your feet is of relative 
portance. The squeaks give proof 
ulty building, but convenience and 
y are matters of design. 
haps the most obvious thing about 
iirway is how easily it may be 
bed. You probably couple steepness 
difficulty in climbing, but these two 
do not necessarily go together. A 
stair properly designed may take 
effort to mount than one that has 
ry low ascent. It is all a matter of 
irtion—the proportion of width of 
to height of riser. Make the tread 
e inches wide and the riser four 
es high, and you will waste what en- 
vou have left after climbing such a 
in curses on the designer who let 
1 build it that way. ‘That twelve-inch 
| with an eight-inch riser may be a 
ial substitute for an osteopathic treat- 
nt, but if you do it enthusiastically fifty 
es a day with the baby in one arm, vou 
have to go to the hospital to recover, 
else you may become too strong for 


vour little house. Proportion is the right 
thing. Architects have found a simple 
rule of thumb that applies very well to 
stairs in homes. It goes like this: “Take 
twice the height of the riser plus the 
width of the tread—from nosing to nos 
ing—and the result must lie between 
twenty-four and twenty-five.” Thus, for 
a seven-inch riser, we get fourteen as the 
first result and this, deducted from twen 
tv-five leaves eleven as the preferred 
width of tread. If a ten-inch tread is 
wanted, then twenty-five minus ten equals 
fifteen and fifteen divided by two equals 
seven and one-half: a ten-inch tread and 
a seven and one-half-inch riser is ; 
good combination. 

For the attic stairway, it may be nece: 
sary to mount quickly using an eight 
inch or nine-inch riser. Then the tread 
should be nine-inch or seven-inch respec 
tively. Have the treads and the risers all 
of the same width and height throughout 
the flight. If there is the slightest dif 
ference, then take out an accident policy 

Accident policies are good for other 
things about a stair—‘winders” are one 
of them. Winders in the main stairway 
of your home are an admission on the 
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part of the designer that he had not the 
skill or intelligence or sense of fair play 
to serve you faithfully. We have often 

heard of sitting on 


T= —_ the _ imagination 
= a and have wondered 


how it was done, 
but we know that 
you can’t stand on 
it. See how the 
treads vanish into 
boarding-house pie 
points where they 
- ) come together in a 
No city ordinance inthe winding stairway 
stairway like this in a The risers are still 
Sat imtermmenys tere! Put your 
protect the limbs of your foot with too much 
own {amily In your own confidence on the 

first of these and 
you may pick it up somewhat disarticu- 
lated on the fourth one below. 

One thing more about design. It has 
to do with the head room. Not every one 
has a two-gallon hat, but on the head of 
a six-foot man it makes a fine test of the 
clear space above him as he trips lightly 
from tread to tread. Even if he can get 
by bare-headed without dashing his brains 








on the stair wall, that restricted 
ought not to give him the sense 
low bridge. It is better to have a fe 
less closet space or hallway in the 

story than the feeling every tim: 
come down the stairs that you must 
vour head. 

There are some other don’ts 
stair design, but I have given y: 
main ones. Just remember that it 
space to work out a stairway pro; 

And then as to this matter of squ: 
the construction of the stairs. M 
in the building of your home they \ 
in a temporary stairway so as not t 
the hod carrier. The way that st 
built of planks and treads nailed 
supporting “carriages” is exactly th: 
not to build the finished stairway 

Properly constructed, the stair 
part of the fittings of 


your home — like 

booke ases, china q FURNIT 
closets, and mantel \ 
pieces. That is, they | Fre 
are built as a'unit and — 
fitted into position 

after they have been sg 
assembled — like a  WAPGES. 


. OuT 
great piece 07 Saves 
Section throu, 




















of furniture. treads and 
Good furni- showing ho w 
ture is not 5 set into ' 
nailed to- is made tis 
gether. The Sau 
pieces are fit- 
ted into each other and mac: 
cure with wedges, blocks 
glue. That’s the way to bu 
stair. The treads and ri 
should be housed together 
then they should be house: 
to the baseboard—called 
stringer in this case—that 
along the wall at the side oi 
stairs. To make this last 
doubly sure, wedges are di 
into the stringer and below 
tread and riser. Not a na 
used—except perhaps as a 
porary measure. Such a 
will not grow garrulous at 
wrong moment. 
What supports it? We 
supports itself. To be sure, t 
are carriages below like 
joists set at an angle, but 
are not connected to the tr« 
or risers by nails. We want 
nails here. If your stair goe 
between walls, the carriages c: 

























The Graceful Slim Spindles of This Colonial Stairway Add Beauty °n s : i. 
to a Home, but Construction Must Be Right to Be Sate [f it is open on one side, the 





only as a steadying influe 
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s do heavy duty, for then 
is no stringer to house the 
is and risers into. It is evi- 












that these carriages must 
lequately supported. The 
ay is to run them into 


at the first floor and at 
nding above. It might in- 
vou to know that the open 
iv is much more expensive 
the between-walls type—it 
much finer-appearing. 

ke all pieces of furniture, the 
rail and balustrade of an 
tair may be cheap and 
y or sound as the [ 
ltar. Have you sometimes 
unguarded and trusting 
ent taken confidential hold 
handrail mounted proudly 
pindled balusters only to 
your heart in your mouth 
the railing refused to ac- 
the responsibility and the 
ters rattled castanets to 
iccompaniment of your 


t- 
rock of 


Perhaps after all you did not 
your knees, having at the 
a hand full of splinters. 
Phat’s all 











| 
J 





a matter 


ql AWA of work- 


mans hip. 








+ Ti a fair price was 
3| paid for that par- 
&| ticular stair, then 
2 someone was 
rs 
ti} cheated, for the 
Y balustrade and 
| handrail do not 














seen ‘ates itil have to be double- 
rse you dont wear 


ra hat in the house, jointed. There is 

1 should be able t : 

1 should be able to just one sound 
going up and : 

stairs even if you way to connect a 


- ily ogy Jag en y 4 b a I u 5 t € r to its 
ch. Head room tread—all other 
not be less than ways are compro- 

feet, and seven feet a: pan 
hes is better: for mises. The lower 


nt 


stairs it may be 
eet six inches 


end of the spindle 
is dovetailed. It 
ps into the tread never to come loose. 
won't rattle and it won't violate your 
nfiidence if you should happen to lean 
pon it. 

Balusters can be nailed on—that's the 
eap way—or they can be doweled on, 
nd sooner or later they will rattle and 
t wobbly; the one way is to dovetail 
em on. The nosing is doweled on over 
e baluster and it’s there as long as the 
irs last. In the old days there was a 
pecial kind of mechanic known as a 


An Open Stairway Is More Costly Than One Inclosed between 
wo Walls, but Adds to the Attractiveness of the House 


stair builder. He built stairs for keeps. 
He was an expert in woodworking and 
joinery, and he was employed on this par- 
ticular bit of building because he knew 
how to do it best. Today much of our 
best stairwork is done by the woodwork 
ing mills. A least the most important 
parts are built up bodily at the mill and 
moved into the house to be set in place 
Such work is often superior to the prod- 
uct of the old stair builder. If you mean 
to have your stair : 


way an ornament tI 4 

to your home, see iy | 

that it is grace | | 

z ; tis 

fully designed. Sy 

And then, if you HEADER CARRIAGE 

expect to have it 

remain long in 

fine condition, HEADER TA 

pay the price for it} 

pa! price oT : 

of ial \ section through the 

foot materials tairway, showing 1} 

and workman-_ stair beams are pamnonen 
. rit . y secured to the floor 

ship. The stair- the s. The small strip at 

way and the fire- base of the headers is ofter 

place may be be used ai 

made the two 


show spots of a house and well worth the 


extra expenditure involved. 
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Drive.” Next he mounts hi 
torcycle and speeds to the 

of the crime, the other polic: 
following after reporting 
they see the searchlight. 
burglar is operating during 
daylight hours, the policen 

the pill box sets off the | 

hurling device, and a serie 
aerial explosions will wart 
men motoring over their 

tory to go in. Riot alarms, 
to big fires, the flashing of 
caped prisoners and inform 
in regard to major crimes m 
broadcast from police head 
ters either by radio or telep! 
rhe only foot policemen ret 
in the new system are the t: 
men at downtown intersect 





BIRDS MADE HELPLES 
BY OIL ON SEA 


Refuse oil discharged 
ships has become such a me 
to birds and fish that chang 
the three-mile limit regu 
One of the Police “Pill Boxes” at Memphis, Tenn., with Its and other rules have been re 

Searchlight to Summon Patrolmen at Night mended by protective as 
tions. It has been found that 


SIGNAL LIGHTS TO CONTROL film of oil on the surface of the 





POLICE IN MEMPHIS coats the birds’ feathers and prevents | 
from flying and diving for their food 
Farewell to the old-fashioned police suffocates newly hatched fish as it 
man. His passing is chronicled in plans off the oxygen supply and also kills t 
adopted in Memphis, Tenn., for an elec food. Even when vessels discharge 
tried police department. Hail the fleet oils at considerable distances from | 
motor patrolman, the radio signal system, the substance is sometimes blown 
the powerful electric searchlight, the the winds from 100 to 200 miles 
bomb hurlers and the automatic tele Some ships are equipped with appa 
phone. Two rows of electric police sta which separates the oil from refuse be 
tions are under construction. They form it is poured overboard. 
an inner and an outer protective belt. Six —_—_— 
—— _ in each belt. They will be PIPE WITH TRAP FOR NICOTIN 
manne¢ vy six motorcycle policemen: 
These miniature stations are See as GIVES COOL SMOKE 
“pill boxes.” Each is equipped with a Fitted wit 


radio-receiving set, electric searchlight on 
top, bomb-hurling signal device, auto- 


tubular exte 
below the bow 


matic telephone and another phone of the tobacco pipe 


ordinary kind Five of the motorcycle used in Londo1 
policemen attached to each station patrol said to affor 
its territory. The sixth man stays at a cool, sweet sn 


desk in the structure. When a crime is 
reported, the policeman at the desk passes 
the alarm over the circuit. He then 
touches a button and the searchlight be- 
gins to revolve. That is a warning to the 
1 1otoreycle patrolmen attached to his sta- 
tion to come in. He then makes a memo- 


1S easily cleat 
and has no cot 
cated parts t 
come clogged 
end of the tray 
removable 

quick cleansing, 
randum on a pad something like this: lowing the juices and accumulated 

“Burglar in house at 41144 Riverside to drop out. 
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HT BEAMS PRODUCE MUSIC 
{ROUGH WHIRLING DISKS 


and an 
revolving 


kevboard arrangement 


disks, H. Grindell 
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method, nitrogen is converted into a us- 
able form by combining it with hydrogen 
to produce synthetic ammonia. A _ key 
agent for causing 
this transforma- 
























tl 


the so-called 
devised a method for 
ting light into music. Rays from 
lamps pass through perforations 
lisks and strike a light-sensitive 
which produces electric waves as 
mination reaches it. These are 
rted into sounds that are amplified 
ha vacuum tube and loud speaker. 
number and arrangement of the holes 
e disks, which whirl at about 409 
utions a minute, determine the pitch 
sounds produced. 


vs, inventor. of 


t 


i\ és has 


KEY TO CHEAPER FERTILIZER 
FOUND BY CHEMISTS 


a result of the discoveries of Dr. 
erick G. Cottrell of the department 
riculture, nitrates may now be pro- 
at little cost almost anywhere in 
nited States, and without the use of 
ricity. This means, experts declare. 
the country will be independent of 
rpower plants such as that estab 
| at Muscle Shoals, where more than 
00,000 was spent without producing 
nitrates, and the fields of Chile no 
er will be relied upon when the indus 
fully developed here. It is predicted 
when production is reached on a 
e scale, nitrates for fertilizer may be 
for six to eight cents a pound. The 


ent prices, from nine to fourteen 
are governed chiefly by import 
Under Dr. Cottrell’s process, 


is a. development of a German 


Matthews at the Keyboard of His Apparatus go Translate Light into Sound; Beams Pass through the 
Perforations in the Disks Which Revolve at 400 Revolutions a Minute 


tion was discovered in a mixture of oxide 
| 


of iron, aluminum and potash 


FIRE PUT OUT BY VIBRATIONS 
TEST WITH FLAME SHOWS 


Using a peculiar whistling note of a 
higher frequency than the human voice, 
an eastern scientist demonstrated that the 
vibrations could extinguish a sensitive gas 
flame, inside a glass tube The note vi- 
brated 14,000 to 19,000 times per second. 





Demonstrating How Vibrations Control Fire; a Gas 
Flame in Tube Was Extinguished by a Shrill Note 











Of 
ZO 












Part of 
Banking Rooms 


THREE HUNDRED MEN INSTALL 
HUNDRED-TON VAULT 


Three big six-wheel trucks and 300 men 
were required to install a huge burglar 
proof vault in a Chicago bank. Specially 
rigged tackle was employed in lowering 
the huge unit into place. The vault 
weighed 118 tons, and a single hinge more 
than 13,000 pounds. The cost of instal 
lation was placed at $40,000. 


APES USE REASON TO SOLVE 
DIFFICULT PROBLEMS 


That the chimpanzee can solve prob 
lems hard tor children of equal maturity 
has been shown by tests at Yale uni- 
versity. A long-necked bottle was fas- 
tened sideways to the floor and a piece of 
banana placed inside. In another part of 
the room, a length of hooked wire was 
provided within easy reach of the “sub- 
jects,’ two chimpanzees between two and 
four years old from western Africa. The 
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118-Ton Steel Vault on Tackle with Which It Was Installed in 


object of the test was to discover 
apes could solve the 
tween the banana and the 
and use it to extract the 
Another test involve 
pending a banana fro: 
ceiling, where it cou 
be grasped except by 
boxes of different si 
upon the other. 
chimpanzees learn: 
construct a plat 
high enough to 
reaching the b 
Children of corre 
ing physical develo; 
failed to solve the 
similar problems. 


connect 


AIDS DRIVER 


Attached to the | 
the left front whe 
the automobile, a 
candlepower ele 
light with a green | 
the side and 
red and white glas 
the edge, produces 
wheel effect whe: 
car is in motion to 
vent side-swiping 
approaching auto 
signal is sufficient] 
tinctive to indicate 
extreme outside 
car to an oncoming 
er, even though he may be slightly b 
by brilliant headlights. In the day 
the lamp adds to the appearance 
car, and the light is said to be visil 
200 yards after darkness. 


alte 
alt 








Front an 
Views of 











AUTO HUB LIGHT 





built-in furniture, the built-in 
o cabinet illustrated saves floor 
utilizing waste space in a wall, 
be finished to match the trim of 
m in which it is installed. The B 
batteries, being slung below the 
behind the plaster, are properly 
without making the case unduly 
[he cabinet can be adapted to a 
ilmost any description, up to four 
e tubes 
onsists of a simple three-sided box 
. back, a pair of false side casings. 
the casings mitered around the front, 
vhich the grill door over the loud 
radio-panel door, are 





{ 


ker and the 
] 


e¢ 


HT he two side jambs are of 1 by 4-in. 
sized to 3 in. in width, ‘with the 
beveled slightly toward the back, 

iring close joints with adjacent mem- 
Cut them 3 ft. long, and % in. from 
end, on the face side, work a dado, 44 
ide and in. deep. Nail to 
other ends blocks % in. thick 
1'5 in. wide, beveled on one 
to an angle of 45°, as shown 
z. ay 
shows the head jamb, 
is 334 in. wide by 1 ft. 
in. long, with each end 
hed to form 4% by %-1n. 
jections, 2 in. long, that 
ss the side-jamb edges 
the assembled cabinet. 
t a piece of three-ply %-in. 
panel veneer 1 by 3 ft., 
efully squaring and joint- 
the sides straight. 
ike a lower sub- 
il of 1 by 2-in. 


tock, 1414 tn. 








Building-In the Radio Set 


By EDWIN M. LOVE 


semble the side jam')s with the head jamb 
by sliding the ends of the head into the 


side dados. If careful work has been 
done, the joint should be snug; however, 
if the dado is loose, drive a chisel into 


the groove, above the head jamb, and nail 
through the sides into the head-jamb ends 
before remoying. The should be 
exactly 12-in. apart, inside. ‘Now mark 
the subrail by the head jamb and nail in 
place across the lower ends of the sides, 
2 ft. 9 in. below the head jamb. Care 
fully square the box and tack a diagonal 
strip from corner to corner to hold it un- 
til the back is nailed on. 

In nailing on the back, use shingle nails 
driven every 4 in. at varying angles, start 
ing at one end of the side jambs and work- 
ing toward the other, so that, by moving 
the free ends this way or that, any crook- 
edness can be straightened by alining with 
the true edges of the back. Make the 
subcasings of l-in. stock, to 2 in. 


sides 


sized 
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A Built-In Radio Set Not Only Saves Space in the Home, but May Also Be Made Very Attractive, as This 
Illustration Shows; Left, Door Frame, Stiles and Rails 
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, 45° ANGLE 














DETAIL OF SIDE JAMB 
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Fig.t | 
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BOX 
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JAMB AND FALSE CASING ASSEMBLY 
Fic.3 











Various Details of Construction of the Built-In 

Radio Cabinet; Note the Battery Box That 

Hangs from the Ends of the Side Jambs; This 
Is Easily Removed When Necessary 
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surfaced and jointed straight. 
length, to force tightly between 
jecting horns of the head jamb and 
ver subrail, and nail to the jambs 
vith the inside faces. Nail into the 
m the head jamb and subrail, and 
e down all projecting members un- 
joints are flush. (See Fig. 3.) 
e a casing muntin of 1-in. stock, 1 
le and 13% in. long, as in Fig. 4. 
both ends, 3% in. deep and 3% in. 
on the face side, and nail it across 
false casings. as in Fig. 5, 15 in. below 
ead jamb. Flush with the false-cas- 
mbs, saw off the head jamb and sub- 
hore2s 


299 


and clamp firmly together, protecting the 
edges of the stiles with blocks under the 
clamp jaws. 

While drying, make the loud-speaker 
grill. Cut a piece of panel veneer, 12 in. 
square, and trace on it a pattern prepared 
as follows: Lay out a 12-in. square with 
lines 1 in. apart as in the photo below 
Fig. 8, and locate the design intersections 
as they appear in the photograph. With 
an irregular curve draw outline through 
these points. Then blacken-the back of 
the pattern and trace on the stock. Care 
fully made, a pattern of one-fourth of the 
design can be used for the entire tracing. 

; Pierce each 





e a line on 

false 
b 1% in. 
the inside 











by which 








uide the 


space with a 
14-in. hole, and 
cut out with a 
coping saw. 
Even the inside 
spaces can be 











casings. 
head and 
casings 
lush _ re- 
tively with 
head jamb 
subrail. 
e the cas- 
s of l-in. 
ck, 2% in 


e, rounding 
e corner. 
ee Fig. 6.) 


reached with an 
ordinary frame, 
if it is slipped 
through the 
outer spaces. 
Smooth the 
edges by draw- 
filing, that is, 
by moving the 
wood rasp at 
right angles to 
its length. 
Lightly sandpa- 








side cas- 


per any ragged 





are mor- 
to fit over 
e tenons of 





corners. Plane 
the frame joints 
flush, giving a 





muntin, and 
corners are 





diagonal cut 
with the grain 


PANEL-DOOR STILE 





Fic.7 





tered. Tack 
e in place to make sure of the fit of the 
nts, and then remove. 
he rails and stiles of the two doors are 
in. thick and 134 in. wide. Cut the 
es 1 in. longer than net measurements, 
mortise the edges 4% in. wide, 1 in. 
ng and 1% in. deep, the distance be- 
een top and bottom mortises being 12 
on the grill door and 14 in. on the panel 
or. Then rabbet the same edges % in. 
le and \% in. deep, as in Fig. 7. 
Make the rails 14 in. long, with a tenon, 
,; In. thick and 1 in. wide, worked on each 
| after being rabbeted. Because the 
ce side must fit between the shoulders 
the stiles, it must be cut back % in. 
n each end beyond the back. (See Fig. 
Rip the sides, rip to width, and then 
osscut the sides and the edge. Fig. 9 
ustrates the appearance of the assembly. 
pply glue to both mortises and tenons, 


to avoid chip- 
ping the surface, and smooth thoroughly. 
Tack the grill into the rabbet with ™%-in. 
brads. 

To set the cabinet in the wall, choose 
the place by sounding for studs with a 
hammer, lightly tapped on the plaster, and 
cut out full width between the studs and 
3 ft. 1 in. long, having leveled for top and 
bottom. Chop away the plaster along 
lines plumbed 1 in. from the opening sides 
of the studs, and chisel out the laths. 
Preferably, the cabinet top, inside, should 
line with the tops of the doors and win- 
dows; but if this seems too high, drop the 
case lower. Slide it careiully in, and it 
projecting “keys” on the other side inter 
fere, break them off. If the cabinet places 
well, lay aside and bore down through the 
wall plate for the lead-in; or, if an out- 
side wall is used, simply install the cabi- 
net and bring the lead in, and ground 
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through the 
back. Nail up 
the cabinet 
through the 
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other t 
pieces, ag 
stretching 
cloth, and 








false. casings, PP * 12" the point 
ind nail the Stay) > - knife ag 
casings into S iw the slight] 
place, after ‘* jecting « 
which the » saoee of the m: 
doors are ae VENEER trim aw 
hung. Use ] ~~ aie loose ed 
by 1%4-in. G.|.SHEET | Caretully « 
loose-pin brass ON ~ this result 
plated hinges BATTERY BOX an extre! 
placed 2 in. Fic. neat job 
from the top the batt« 
and. 2 in. build the cr 


above the bot 
tom of each 
after 
fitted 
with 
in. 
clearance all 
r1round. A 


d oor, 
having 
the latter 


less than Me 








detailed in 
11, 


sto‘ck, 


oO} 


side stray 
galvat 
iron, | 
wide. P 1 


two 45-1 

batteri¢ 

side, one al 
the other, ; 
blocked ap 
bringing 
lead wire 
inside, 





simple way to 

locate the 

hinges is to 

block the door 

in place, meas- 

ure the posi- , 
tion of the top sieht aaah 
of the upper 

hinge and the Fic.10 
bottom of the 


lower hinge, and mark both stile and cas- 
ing with the point of a pocketknife, in one 


thrust. Then lay the hinge halves in po- 
sition and scribe around them with a 
knife. Mortise in the casement fasteners. 


but remove again before staining. 

When the finishing is done, remove the 
grill door and cover the back* with silk of 
the desired color, or with fine-mesh brass 
screen. Make a flat molding, ¥e in., 
and miter it around the rabbet behind the 
grill. Lay the silk smoothly over the back 
and place one piece of mold by driving a 
%-in. brad through the center. Then 
stretch the silk toward both ends, nailing 
the mold solidly. Repeat with the mold at 


In by 


place the si1 

C-hattery. 

install, 
the panel door and slide the crate ins 
allowing it to drop until its cleats 
those on the side jambs. It may be 
essary, for clearance, to break 
plaster keys below the cabinet 
of a long chisel. 

It is best to set the storage battery 
the basement, bringing the A - batte 
leads through holes bored in the lov 
header. Mount the speaker on the upp: 
jamb of the cabinet, by means of a sm: 
iron plate bolted to it and screwed 
the jamb. 

Use flexible leads from the batte1 
speaker, aerial and ground to the set, a 
cut them only as long as it ts 


© T) € 
I 


of 
} 


by the u 


necess 








MATERIAL LIST 


l pi l by 41 S4S. sar d ce, y it I 4d 
1 piece, 1 by yl S4S, sanded 1 piece, 1 by 4 it., 3-ply 1 
> pieces, 1 by 2 by 6 ft., pine, S4S, sanded 1 pair 1} ] e-pin butts. 
2 pieces, 34 by 134 1m. net by 6 it., pine, S4S, small ca e1 

“ee 





the opposite side, this time drawing the 
silk tight between the two pieces as well 
as stretching it lengthwise. Nail in the 


in order to permit the door to open tul 
as any excess of wire will naturally be 


the way when the cabinet is to be clos« 
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ve Spring Makes Good Catwhisker 


small spring at the end of a tire- 
tem makes a good catwhisker. This 
can be removed by pulling off the 
cap at the end of the stem with a 
pliers. It is a simple matter to 
it on the detector stand and solder 
lace. This spring is stronger than 
ual catwhisker, will keep its shape 
therefore, hold a good contact.— 


Hare, Norman, Okla. 


Paper Sleeves for Spiderweb 
Coil Forms 
per sleeves around the spokes of the 
coil forms make it easier to 
finished coil. This popular 


radi 
ive the 


of self-supporting coil is wound on a 

den form of the type shown in the 
tration, and when the pegs are pulled 
to release the coil, they often stick, 
ng to the tightly wound wire, and the 
] 


is damaged. 


This can be overcome 
by cutting 
small pieces of 
light paper, 1 
in. wide and 
the same length 
as the pegs, 
wrapping 
one around 
each peg and 
gluing the 
edge. When 
the coil is re- 
moved, the pa- 
per sleeves 
come with it 

and can easily 
lled out.—Charles Latour, Jr., Platts- 
Me ¥. 
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Spring Connector Eliminates Soldering 


A spiral-spring wire connector has late- 
ly made its appearance on the English 
market. The spring has two branches, 
bent to a right angle, the unconnected 
ends of which are somewhat larger in di- 
ameter than 
the inner 
ones. In use, 
the end A is 
screwed down 
over the bolt 
project- 
ing below the 
panel, and be- 
cause of the 
taper of the 
coil, it will 
fit tightly, in fact, can only be removed 
with a pair of pliers. The other branch, 
B, receives the connecting wire or busbar, 
as indicated. It, too, is inserted by a 
screwing motion. As the connecting 
wire is under great pressure when in 
position, a good electrical contact is as- 
sured. The connectors are made to fit 
standard busbar, wire and threads. 





Bobber Battery Gauge Gives 
Voltage Reading 


A bobber battery gauge that gives the 
true voltage reading of the A-battery 
when placed across the terminals, has 
lately made its appearance on the market. 
This method has its advantages over the 
hydrometer method in that there is no 
danger of spilling the acid solution on 
rugs and carpets. It is claimed that the 
voltage reading is preferable to specific 
gravity reading owing to the fact that if 
the acid solution is too 
strong, the hydrom- 
eter will show a good 
charge, while in real 
itv the voltage or 


any radio fans have discovered that pressure would not be 

simply pressing on the edge of the up to the necessary 
ndenser dial one station can be tuned in point. To test the bat- 
| another out. This is extremely bad tery with the bobber 
ictice, and if persisted in will ultimately gauge, turn on all the 
in the bearing of the condenser. The tubes in the set, and 
ethod is successful only where the two’ while taking the maxi- 
itions are close together in frequency mum load from the 
| are crowded on the dial settings. A battery, the reading is 
ermer, or slow motion, dial will have the taken across the A- 
ine effect and will not injure the con- battery terminals, showing the 
nser. It is a tuning mechanism which 
ll move the rotary plates of the con- 
nser very slowly over the smallest pos- 
ile distance, necessary to tune the re 
iver sharply and separate the stations. 





actual 
charge of the battery in voltage under 


operating conditions. The bobber gauge 
reads as low as 334 volts. When the bat- 
tery is charged, the reading will be ap- 
proximately 6! volts. 
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This Six-Tube Set Is Highly Selective 





iterphase Receiver Has Good Range and Voiume Also, and 
Can Be Used on Fifteen-Foot Indoor Aerial 


S circuit has been tested in Popu 
Mechanics radio laboratory along 
everal other circuits to find one 
suld meet the demand for selec- 
ithout resorting to the superhet- 
method. During the tests we 
ble to bring in a number of out 
tions through the Chicago ones, 
out the locals at will, which can 
of very few circuits, other than 
perheterodyne. The set is not dif- 
» build, and the cost low consider 
results. 
en the radio-amplification stages of 
eiver are tuned to the same fre- 
there is a tendency to oscillate. 
is se 
prevent 
a sepa- 
counter- 
e circuit 
ch stage, 
1 is per- 
tly reg- 
e d b Vv 
ns of a 
adjust- 
condenser 
it the tube 
In or er to secure panel adjust- 
yf the ensitivity, or tendency to 
e, these circuits are controlled by 
ial double-resistance unit. Selec- 
is governed by the degree of cou- 
retween the aerial. and the first coil. 
nductance switch is used to regulate 
umber of turns through which the 
current passes, from 2 to 25 turns 
ired. The circuit is designed for 
'V-201A or C-301A tubes through- 
ncluding the detector tube. When 
pe of tube is used as a detector, it 
tes most efficiently at a low bril- 
therefore a 4-ohm fixed resistance 
ed in series with the positive de- 





tector filament. Before drilling the front 
panel, note the two “¢-in. holes indicated 
by the black dots; these holes are to be 
drilled only if the dials specified are used 
Also note the distance of the 4%-in. holes 
for the condensers from the bottom of 
the panel. This dimension is given as 
4% or 3% in., the former figure applying 
if B-T dials are used, and the lesser di 
tance if ordinary dials are to be em 
ploved. The other parts required can be 
of any good standard make. 

It is a good plan to remove the coils 
from the baseboard while wiring the set 
at other points, mounting them last so as 
to eliminate the danger of injuring the 
coils when 
workin £ 
around them. 
All wires con- 
nected to G 
or P-posts, as 
well as those 
connected to 
the stationary 
plates of the 
condensers, are 
high-poten 
tial; and 
should therefore be well spaced and kept 
away from the other apparatus. 

As will be noted in the full-page wir 
ing diagram, the rear trimmer condensers 
are fastened to the tandem condenser 
and can be permanently adjusted as fol 
lows: The rotor plates on the rear trim 
mer condenser attached to the right-hand 
tandem condenser, which is connected to 
the No. 1 coil, are turned halfway in, while 
those of the other are turned in fully 
The dials on the front panel are then ad 
justed so that both read 100 when the ro- 
tor plates of the tandem condensers are 
all in and flush with the stationary plates. 
Connect the 6-volt A-battery to the set: 








MATERIAL 


6 counterphase kit (cost $38), consisting of 
pe-TA coil, 
e-TC coils, 
e-LD-17, B-T tandem condensers, 
il resistance (volume control), 
hm fixed resistance, 

f colored leads. 

parts (of any good 
tal cost about $34.26). 
kelite or formica panel 3-16 by 7 by 24 in. $3.36 


standard make, 


1 baseboard 934 by 23% in. 25 
transformer, ratio 2.2 to 1.. 5.00 
transtort ratio 4.7 to 1 i Sa 


LIST 
dials $5 


l-mfd. fixed condensers 


1 .001-mfd. fixed condenser Sen tee 50 
1 .00025-mid. fixed condenser .35 
1 2-meg. gridleak, with panel-mounting cl 5 
6 standard sockets .. 4.50 
1 double-circuit jack : : 1.00 
1 single-circuit jack 70 
1 filament switch 50 
1 3-ohm rheostat Sed 1.00 
1 inductance switch 1.90 
5 binding posts and mounting strips 1.00 


4 volt C-hattery .60 
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place tubes in the sock- 
OvIME t 
ets; try the rheostat to xa 
see that it regulates the Nd . 
1 ot11s. ca . ] NO2 COIL 
brilliancy of the tubes, TYPE.'C 


and the on-and- off 


























NO.3 COIL NO.4 COIL 

TYPEC | Ie PI] TYPEC 
SOCKE 

° ° ~ able ° 






























































To accident, re- 
A-bat- 
Connect the positive-A of this bat- 
to both of tl positive-B binding 
posts, and connect the A negative of the 
battery to the B-negative binding post. 
Insert the tubes; the filaments should not 


also. avoid 


switch 
move the tubes and disconnect the 


an 


tery. 


tery ie 


light. If any tube lights this indicates a 
wrong connection or contact at some 
part of the B-positive wire or apparatus 


connected to it. In maki this test 
tube can be moved from socket to socket. 

lo adjust tl p! the inductance 
switch on pvint 4 and the potentiometer 
volume control at this is 


ng one 


1? Sci. ace 











Above, Layout of I: 
on Subpanel; Left, | 
Assembled Set 


ments, the co 
snaps into a 
position. 

tandem - con 


slowly. 1 


neut 


zero 
the 
dials na 
ing about the sar 
reading on both 
signal is tuned it 


just the three 
counterphase cor 
ers, shown betwee: 
coils, by means 
adjusting screw 


vill be found one 
long, sharpened 
en rod should be 
for turning this screw. Adjust 
screw until the pointer at the end of 
condenser is halfway down. Now 
in a comparatively weak signal. R« 
the brilliancv of the tubes to the 
that gives the best results. Rotate 
volume control (potentiometer) t 
point giving the loudest clear 
Plug the loud speaker into the s« 
stage. The volume now should be 
ly increased. Adjust the induct 
switch to various points from 1 to 
tuning for each adjustment. V: 
should decrease toward 1, but the tu 

















zero ; the posi- should be correspondingly sharper 
tion when the pointer is straight up or. the greatest volume should be obtain¢ 
when, halfway between extreme adjust- point 3 or pont 4 
—— Pp panini ; 
<= 
3 / on 4 
16 | 4 4 1€ 
tt ~ i 
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. | + Ry — “e -—*~ 
if VOLYME y ae ‘7 
-  % A l 2 ty x 
2 Ovo | | 2 ag 
| Y r 
% 3 yy ! ‘= & FILAMENT 
ee 217 © ; 5 
~ i Fa ré “32 ~ | | i 2u p>, © 
! + = } — — — > 
>- T ~< 45 — 42 oe Ls 
au ee SELECTOR ’ x SELECTOR 20 
Ci) ot) ‘ > 
> 6 T * — t xD tC 
—a ' — 97,— a Lit j —¢t (6 , v. 
4 | - Ke 1g ee 1% 
oy i ae ' eo ¥ @ ¥ é 
Layout of Template for Driiling Panel; Holes Marked by Black Dots Are for Dials Specified Only 








small counterphase condensers can 
- adjusted permanently. Each must 
efully adjusted in turn, beginning 
No. 3, which is next to the detector 
rectly back of tube No. 3. Tune in 
¢ signal near 40 on the dial. Re- 
tubes 1 and 2. Tune the signal 
lly, using the trimming knobs on 
mt panel for maximum volume. 
he volume control at the midway or 
point. Rotate the tandem condens- 
right back and forth “across the 
”’ and an oscillation beat or whistle 
e heard as the signal is brought in 
| out of tune, or oscillation may be in- 
ited by a click. When the counter- 
hase condenser No. 3 is properly ad- 
usted, oscillation will not occur, and no 
beat or whistle will be heard. The proper 
tment is halfway between the point 
re oscillation stops and the point 
here it is again heard. Adjust the con- 
lenser to this point and leave it perma- 
nently at this position. Replace tube No 
> and adjust the condenser back of tube 
) 

































No. 2 in the same manner, except that the 
on the tandem condenser at the left 
is rotated across the signal to detect os- 
cillation beat or click. Replace tube No. 
1 and adjust the last counterphase con- 
denser No. 1 in the same manner as No. 2. 
\s the point of adjustment is quite sharp 
on No. 1 and No. 2, it will be necessary to 
proceed slowly, always making certain 
that the station is tuned to maximum vol- 
ie, as the counterphase-condenser ad- 
tment changes the tuning slightly. 
When operating a receiving set near 
one or more powerful stations, it is desir- 
ble to shield the receiver in order to ob- 
tain maximum selectivity, because the 
wiring in the set, the battery leads and 
the tuning apparatus pick up and deliver 
directly to the detector sufficient energy 
to produce an audible signal regardless 
of tuning. This can largely be overcome 
by lining the inside of the cabinet with 
iluminum, copper or brass, of about 24- 
gauge thickness. All parts of the shield 
ould be soldered together in a single 
it. All holes should be as small as pos- 
le, but large enough to prevent contact 
ith shafts or mounting bushings of any 
ipparatus; also see that the shield does 
tt come in contact with any metal ap- 
iratus on the subpanel, except where the 
paratus is connected to the same wire 
lead as the shield. 
blueprints for this set may be obtained 
m the Radio department, Popular Me- 
nics Magazine, 200 E. Ontario st., Chi- 
(oO. Inclose fifteen cents to cover post- 
e and packing. Specify blueprint 105. 
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Moving Metal Shields 
Tune Crystal Set 


A crystal set that is tuned by moving 
metal plates through the magnetic field 
set up by the induc- 
tance coil, has 
proved to be an effi- 
cient and popular 
receiver in England. 
Neither capacity, 
moving coils nor 
tapped induc- 
tancesare 
used in tuning 
this compact 
set. A fixed 
inductance coil of special design is tuned 
by letting two metal shields pass over the 
sides of the coil. When the set is work- 
ing, the tuning coil creates a magnetic 
field which sets up eddy currents in the 
metal shields. The latter react and very 
sharp tuning over a wide wave band can 
be obtained. The metal shields are not in 
any way connected with the circuit used, 
but merely act by induction. For a wave 
length outside the range of the coil in use, 
another coil has to be inserted; this can 
be done in a moment, as the coils are 
simply plugged in. The simple operation 
will appeal to persons who desire to re- 
ceive broadcasting at close range 








Ground Clamp Requires No Screws 


A simple ground clamp that can be 
fastened without screws is a novelty of 
interest to radio enthusiasts. As usual, 
the water pipe is first cleaned with a bit 
of sandpaper or filed bright at the point 
where the 
clamp is to be 
placed. The 
ground wire 
is then bent 
in the form 
of a “U,” as 
shown in the 
illustra- 
tion, and in 
serted under 
the clamp, the 
spring is placed in the proper notch, and 
the lever closed, making a quick, positive 
and direct contact. The importance ot 
having a good ground cannot be over- 
emphasized. Many times the inethcient 
operation of the set is due to a faulty 
ground, and with the new clamp, which ts 
easier to install in awkward places than 
the old type requiring a bolt and setscrew, 
an efficient ground is assured. 
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Panel Permits Making Quick 
Battery Connections 


Usually when one is most anxious to 
test a set, looking for wire and preparing 
it for the connections wastes time un- 
necessarily. The panel to be described 
does away with this and therefore should 


Details of Battery Panel, Show- 


ge TO 
ing Position of Binding Posts 


SET FOR 
LOUD SPEAKERS 









and Jacks, and Dia- an 
gram of Connec- y 
tions - os, 






= , = — 


a 
wala 


prove a welcome addition to the experi- 
menter’s. equipment. 

A strip of bakelite, 4% by 2% by 12 in., 
is drilled for eight open-circuit jacks, as 
shown in the illustration. These holes 
are spaced 1 in., center to center, start- 
ing 214 in. from each end. About % in. 
above these holes, directly over jacks 
Nos. 1, 3, 5 and 7, eight holes are drilled 
for the binding posts, in pairs. Each set 
of two jacks and one pair of binding posts 
are connected in parallel. In this way 
there will be three connections available 
for each battery and three separate ones 
for the horn, or for any other purpose. 

By having two jacks for each battery 
circuit it is possible to take off two sep- 
arate pairs of wires, while the binding 
posts make a permanent battery connec- 
tion, and can be used for the set in regu- 
lar use without disturbing that circuit 
while testing other sets. The panel takes 
the place of extra binding posts that so 
often clutter up the work table, and can 
be mounted under, or flush with the table, 
as desired, so that all wires will be under 
the table or- workbench. The mounting 
brackets need not be used if the panel is 
to be mounted flush with the edge of the 
table, in which case a piece slightly 
smaller than the panel may be cut out of 
the table, and the panel then mounted by 
means of wood screws. Since there are 
eight jacks, an equal number of plugs 
should be provided; connect each plug to 
a standard 6-ft. telephone switchboard 
cord, or common lampcord, the free ends 
of which are connected to the set to be 
tested. The wire that is connected to the 
point on the plug should be positive in 
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all circuits; hence it is necessary tha: 
point also make contact with the po 
side of all jacks. The free ends 
wires should then be marked for po 
with tags, or painted red for positiv: 
black for negative —C. Reberger, R 
Park, N. J. 


Good Horn Extension Made 
from Old Appliance Cord 


An ordinary appliance extension 
makes an excellent horn or phone ex: 
sion for the radio set. The separ 
plug is pulled apart, and the screw 
is screwed into the socket at the 
end of the cord. The free wires are 1 
connected to the output terminals o: 
set. The phone or horn-cord tips 
pushed into the two holes in the ; 
where they are tightly held by the spri: 
inside. With this extension, the pho: 
or horn can be taken into an adjoir 
room without disturbing the set. 





Handy Method of Soldering Leads 
to Switch Points 


A handy method of soldering lead 
switch points is shown in the illustrat 
In soldering these leads considerable 
ficulty is often experienced in secur 
good joint 
without 
smearing the 
threads with 
solder. This 
can be avoid- 
ed and a firm 
connec- 
tion neatly 
made by 
starting a nut 
on the end of 
the switch 
point, just 
far enough 
fer the 
threads to 
catch. The 
wire is then 
scraped free of insulation and a 
loop is made on the end of the lead 
trace of soldering paste is touched on 
surfaces to be joined, and a little so! 
is dropped in the cup formed by the : 
and the end of the switch point. 
looped end of the wire is forced into 
cup and held in place, while the solder 
iron is applied, until the joined suria 
are thoroughly heated. After the iro: 
removed, the lead is held in position u1 
the solder has set. 





er of Plates in Variable Condensers 
Does Not Indicate Capacity 


lassify condensers by the number 
tes instead of the maximum capac- 
which they are rated, is like 
ng batteries by their size instead of 
tage they are designed for. A 23- 
ondenser may have any capacity 
ero to infinity, depending on the 
the plates, the thickness of the 
tric, and other factors. This meth- 
specifying condensers by the num- 
f plates rather than the rated capac- 
iginated in the early days of radio, 
iany manufacturers labeled their 
‘nsers in this manner. The public 
“1 to call for a 23-plate condenser 
they wanted one with a maximum 
icity of .0005 mfd. This rule-of 
mb method will not answer in pres- 
day delicately balanced receivers, and 
manufacturers are now marking the 
capacity of their products without 
rd to the number of plates. 


Stable Base for Home-Built Loop 





\ handy base for the home-built loop 
be made of lead formed in the shape 
nin the illustration. Making a base 

is both good-looking and solid is 
a problem, and is usually only par- 
solved by using a large, flat piece of 
The objection to a base of this 
that it is not sufficiently heavy to 

» the loop stable. The lead base looks 











and holds the loop firmly. It is 
le in a plumbers’ ladle by melting 
ugh lead to fill it two-thirds, and after 
—_ Jing, taking it out and filing all sur- 
es smooth. Glue a layer of soft felt 
Z the flat side. Drill a hole in the mid 
of the top, a 
(x fle smaller than 
circular brass 
that is used 
the connector L 
tween the base hh 
( the upright \ YH 
ithe loop. \ 4 
rive the rod in- \. Ju jp 
the hole, leav- W | G77 
’ \ tj) 
out the re- l\GY 
red length, VIF 
ich is usually “4t----BRASS ROD 
ut 3 in. Be- WASHER 
re setting the ap 
p on the base, FELT 





nickelplated 
isher should be 
ped over the rod. This base is natu- 

quite heavy, which is an advantage 
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rather than a fault. The lead base can 
be decorated as desired. Gold or silver 
radiator paint gives a pleasing finish, or 
ordinary black enamel can be used, which 
gives a glistening surface matching the 
radio panel. 


Sockets and Adapters for Use 
with UX and CX-Tubes 


The new UX and CX-tubes have long- 
er prongs than those on earlier types and 
push 
socket 


directly into the 
without the cus- 





Fic.3 





Fic.2 
Sockets for the New UX and CX-Tubes and Adapter 
for Use in Standard A-Sockets 

tomary turn as necessary with the bayonet 
sockets. Most of the new tubes, how- 
ever, will fit in the old-type sockets with 
the exception of the new types replacing 
the UV-199 and C-299, the bases of these 
tubes having been changed so that the 
tubes are interchangeable in the new 
standard sockets. It will be remembered 
that the plate and grid of the UV-199 and 
C-299 tubes were placed at opposite cor- 
ners of the old sockets. The new base 
arrangement of these tubes is now identi- 
cal with that of the standard A-type 
bases. These tubes can be used with the 
old-type A-sockets, by means of the 
adapter shown in Fig. 2. This standard- 
izing of bases and sockets makes chang- 
ing from dry cell te storage battery tubes 
an easy matter. The socket shown in 
Fig. 1 is designed to take the old or stand- 
ard tubes as well as the new types. Fig. 
3 shows the new socket in simple form; 
being small and compact, it takes up very 
little room on the subpanel. There are 
several advantages in this type of socket; 
the tubes goes in easily without risk of 
breaking the glass tube loose from the 
base, as often happened when turning the 
tube in the bayonet-type socket 
connection between the prongs on the 
tube to the socket contacts is assured, 
eliminating a common fault found in the 
old sockets having spring contacts. 


( rood 
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Double Loop Acts as Booster 
for Outside Aerial 


A double loop of novel design has late- 
ly made its appearance on the market. 
It is claimed 
that this loop 
greatly in- 
creases the 
range and se- 
lectivity of the 
set, and that it 
can be used 
either with or 
without an 
outside aerial, 
on sets having 
two or more 
tubes. The 
feature of the 
device is the 
‘inside loop, 
which remains 
stationary 
while the out- 
side loop re- 
volves. T he 
loop. satisfac- 
torily replaces 
the outside 
aerial on all 
types of sets 
for local sta- 
when used as a 





said, 


booster with an outside aerial, surprising 


tions, it is and 
volume on distant stations is obtained. 
The terminal strip, located near the base, 
provides for a variety of connections for 
different circuits. 


How to Change Sets to Suit 
Alternating-Current Tubes 


In order to use the new a.c. tubes on 
any standard sets several changes are 
necessary in the wiring of the circuit. 
These changes consist in discarding the 
present filament circuit, and connecting 
all the negative filament terminals on the 
sockets to a common busbar. Both fila- 
ment terminals can be connected to the 
busbar if desired; this adds stréngth to 
the assembly, and the dead post can be 
connected along with the negative line. 
This busbar then becomes the cathode 
lead, and is considered the filament 
lead of an ordinary tube. A 4%-volt C- 
battery is necessary in the grid return of 
all the tubes, except the detector. The 
detector grid return is run direct to the 
cathode lead. The positive terminal of 
the C-battery is connected to the cathode 
lead. The negative terminal is connected 


as 
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to the grid return of all the tubes exce 
the detector. The negative B-lead is 
connected to the cathode lead. The 


and plate leads are connected as for 4; 


ordinary tube. Plate voltages up t 
volts can be used on the plates of 
amplifiers, and from 45 to 90 volts o1 
plate of the detector. Never 
the 110-volt a.c. circuit to the tube 

cept through a step-down transfor 

When using from one to three tubes ; 
transformer should be connected fo: 
volts; for four or five tubes, connect 

transformer for 5 volts: over five tu! 
connect for 6 volts. Never use hig 
voltage. The transformer should be ; 
less than 75-watt, otherwise it will 

excessively and burn out. The com 
tions from the transformer secondat 

the heater terminals, should be made y 
not less than No. 14 wire, or 
stranded wire of similar size. The c 


ode heaters are all connected in paralle! 


This is done by running two leads f: 
the transformer secondary to 


panel. These busbars can be mounted 
the pane! by means of bakelite blocks, 
bakelite binding posts. Flexible leads 
soldered to the busbar wires, and c 


nected to the terminals on the tops of t! 


tubes, by means of clips. Keep the 

supply transformer at least a foot av 
from the set, otherwise a hum may 

heard through the set. Either one of t 
busbars, or heater leads, should 

grounded on the end farthest from 

transformer. 


Adjustable Tool Bores Meter Holes 


An adjustable tool for cutting larc: 


holes in panels for meters, tube sock: 
bezels, a 
other inst: 
ments, h 
lately made 
appearance 
the market. 
is designed 
cut mount 
holes in eit! 
bakelite 
har «a-rubl 
panels. 1 
wee ee 
ment 
for holes fr 
3g to 3 in. 


yppannrerie 


) 
ity 
od it 





diameter. 


ing instruments, the cutter is claimed 
do neater work than a twist drill. 1 


tool fits in an ordinary carpenters’ bra: 


co! ec 


flexible 


provid 


On holes %-in. or larger, t! 
sizes commonly used for one-hole mou: 






busbars 
mounted on the upper rear of the fro: 


ept Success with New Hookups 
Depends on Parts Used 


en trying out new circuits, follow 
iagrams and specifications carefully. 
is not done, you will probably not 
e best results from the set. Usually 
lesigner has carefully selected the 
that work best in that particular 
up, and any deviation will give poor 
option. Many parts, such as sockets, 
tats, jacks and fixed condensers, 
now standardized so that any good 
will do, but this does not apply to 
components, such as coils, a.f. and 
transformers and specialized parts; 
e must conform to the needs of the 
idual circuit. Other parts may be 
lar in appearance and yet totally un- 
| for that particular circuit. For ex- 
le, in Popular Mechanics superhet- 
ne, condensers are specified in 
h the plates are not connected to the 
[f another condenser is used, hav- 
the rotor plates fastened to the shaft, 
rotor must be grounded to prevent 
ls. If this is neglected, as is very apt 
cccur, no grounding wire being shown 
he circuit, the builder will have 
ible, and may blame the set, when the 
is in using the wrong condensers. 





Handy Battery Connector Made of 
Machine Screw and Wingnut 


\ brass machine screw and wingnut 
unted in the terminals of a 6-volt auto- 
bile storage battery, make an ideal con- 
ector for this type of battery, which 
sually comes with tapered cable connec- 
ions that are un- 
ndy for radio 
urposes. Two 
ethods are sug- 
ested for mount- 
ng the machine 
rew. The low- 








illustration a STUD 
hows a brass ioe BRASS 
machine screw a 
a 


ith a round 


, , % 
ead: a hol e is * a. = 
rilled in the ter- : SOLDER --f 
' 4 


inal, slightly 


irger than the . BATTERY PosTS 


ead and of a 

epth to leave an end above the terminal 
r the wingnut. The hole around the 
rew is then filled with solder. The illus- 
tion above shows a brass machine 
rew stud mounted in a hole threaded to 
ceive it. Either method is effective and 
ikes a good permanent connector. 
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Pilot Light on Panel Saves 
Tubes and Batteries 
A pilot light on the panel is an ever- 
present reminder that the set is in opera- 
tion, and that tubes and batteries are be- 





Two Ways of Mounting Pilot Light on Panel, Either 
with Lens and Lamp as a Unit or Separately 


ing needlessly used, if there is no station 
on the air. Handy lights of this type, 
which can be operated on the A-battery 
line, have been marketed lately. They 
can be used with any type of switch. In 
the arrangement at the left in the illustra- 
tion, one hole is drilled in the panel to 
take the jeweled lens and a locknut at the 
rear holds the lamp bracket in position. 
At the right the lamp bracket is shown in 
combination with an on-and-off switch, 
and the lens is mounted separately above 
the switch, which also makes a very neat- 
looking assembly. 


Cleaning Crystals 


Crystals that apparently have lost their 
sensitive spots can be cleaned and re 
stored to their former effectiveness by 
placing them in a small bottle containing 
ether. Commercial ether will do for this 
purpose. Shake the bottle vigorously, 
and then remove the crystal with a pair 
of tweezers; do not touch it with the 
hands. It will quickly dry in the air, and 
when replaced in the set will often give as 
good results as when new. 


@On radio sets that are equipped with a 
potentiometer there is enough leakage 
across the potentiometer when the set is 
not in use to cause the A-battery to dis- 
charge much more rapidly than usual. 
Therefore, the A-battery should always be 
disconnected when the set is not operating. 
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Semi-Automatic Coil Winder 
Simplifies Tapping 


A coil winder that leaves the hands free 
for guiding the wire can be built from 
odds and ends around the workshop. 


PULLEY 


ATTACHMENT FOR USE 
WITH TUBE CONS 
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An Automatic Coil Winder 
That Is Especially Useful 
for Tapped Coils 


Tubular, spiderweb and diamond-weave 
coils can be wound on the device, and the 
number of turns automatically checked. 

It is not necessary to make the clamp 
frame shown; the iron upright can siniply 
be bent at the bottom and screwed to the 
table, and this will simplify it somewhat, 
although the clamp fixture is handy. The 
stock used for the frame should be about 
¥% by l1-in. iron or steel. The shaft is 
made of %-in. round steel, threaded at 
one end to screw part way into a wall 
flange and fastened with a pin or set- 
screw. The flange supports the small 
wooden blocks used to hold the coil 
forms; holes are drilled in the center of 
the blocks for a bolt that screws into the 
threads in the flange. For the tubular 
coils a separate attachment is used, made 
as shown in the detail. A pin to carry 
the wire spool is riveted near the bottom 
of the upright. 

On the other end of the shaft is fas- 
tened a spool-shaped wooden pulley, 1% 
in. in diameter. The shaft is revolved by 
means of a heavy string or chalk line, 
wound around the spool and then rigged 
around two pulleys and fastened to the 
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ceiling, as shown. The lower pulley c:r- 
ries a sash weight, which, as it drops. 
supplies the power to operate the device 
The length of the string, of course, de 
pends on the number of turns desired on 
the coils. Into the outer side of the pu!- 
ley, about % in. below the edge, a pin is 
driven, and on either side of the pi: 
notch is cut in the edge of the spool 

Suppose we have to wind 60 turns 
wire on a coil in the winder. The wei; 
is down and there are some turns of line 
on the spool. Lead the line through on 
of the notches and loop it around the | 
then lead it back through the other not 
and wind on 60 turns of the line. 1 
of course, draws up the weight. When 
60 turns have been wound on, the 
may be hooked over the pin again to ho! 
the winder stationary, and the wire start 
ed on the coil. Now, when the last lo 
of the line is thrown off the pin the win 
er will start to revolve and will keep 
until the first loop around the pin 
reached, when it. will stop. 

For tapping, the line is wound on t 
spool in the same manner, leading t 
line through the notches and looping 
over the pin in the same way as bei 
wherever a tap is to be taken off. 
must be remembered, however, that 
the string winds off from the outside 
the spool and the wire is wound on t 
coil starting from the inside, the stops { 
the taps must be arranged in the reve: 
order when winding the cord on the pi 
ley. For example, if a 60-turn coil is t 
have taps at the thirteenth and thirt 
fifth turns, the first loop made on t! 
pin, when winding on the line, will be t! 
one for the thirty-fifth tap, and the lo: 
will be made at the thirty-fifth turn of t! 
line on the spool; the next loop, for t! 
thirteenth tap, will be made at the fort 
seventh turn of the line. The winde: 
will then stop automatically as the loo; 
are reached. When winding, let the wirt 
slip through the fingers of one hand an 
press it in place on the form with th: 
fingers of the other. The winder can lb 
stopped and held at any point by slippin 
a wide rubber band over the line on th: 
pulley—James B. Hays, Boise, idaho. 
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Glass Towel Rod Is Good Insulator 


To use a glass towel-rack rod as a 
aerial insulator, notch the rod at each en 
with a three-cornered 4le for fastenin 
the wire. As the rod has a highly po! 
ished surface, it makes an ideal insulato: 
and being usually of heavy glass, it wi! 
stand the strain. 
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be thickly built-up residential districts 

ind in localities where alleys are not 

ilable, refuse burners prove a great 

venience in disposing of rubbish and 

h. The design for the concrete burn- 

shown in the accompanying illustra- 

is one which may be depended on for 

disposal also of a_ considerable 

sunt of garbage, provided there is al- 

vs an excess of paper and other odor- 

free-burning material. An excessive 

portion of pure garbage will create 

npleasant odors and therefore should 
ivoided. 

he burner consists of a concrete box, 

8 in. square and 4 ft. 1 in. high (above 

uund) in outside measurements. The 

lls are 6 in. thick, and extend 1 ft. be- 

the ground. The roof slab is 

ightly arched, varying from 7 to 9 
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A Homemade Refuse Burner 
By A. J. R. CURTIS 


in. thick. Plain wooden box forms may 
be used inside and outside. In putting 
these forms together, the nails should be 
left protruding slightly to permit easy 
withdrawal in disassembling. The inside 
form, particularly, should be well oiled or 
soaked to prevent swelling caused by the 
absorption of moisture. The various rec- 
tangular openings are made by fastening 
small box forms between inner and outer 
main forms as the concrete is placed to 
the lower level of each opening. See Fig. 
1. Similarly, the flue openings may be 
made circular, if preferred, by inserting 
short sections of stovepipe between 
forms. The openings through which the 
grate-shaker arms protrude are formed 
by inserting short sections of l-in. iron 
pipe. Concrete made of 1 part ce 
ment to 2% parts of sand and 3 
parts of pebbles or crushed stone is 
recommended. The footing is 
placed in a shallow trench, and ver- 
tical reinforcing rods are then 
placed in position. The reinforcing 
is done entirely with %-in. round 
rods, the verticals and horizontals 
both being located 12 
in. apart, as shown. 


Fic.! Method of Building Form for Homemade 
Incinerator; Note Boxes for Door Open- 
ings and Pipe Inserts for Shaker Handles 
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The roof re- 
inforcing 
is also of \y- 
ita ro as, 
spaced 6 in. 
apart in both 
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directions. After the vertical rods are in 
place, the horizontals may be wired in po- 
sition as convenient. 

The concrete should be just wet 
enough to flow nicely into all parts of the 
mold under light tamping. The forms 
are removed soon as possible, any 
blemishes are immediately touched up 
with 2 similar mixture, and the entire 
surface scrubbed or painted with a 
creamy mixture of cement and water 
The outer forms may generally be re- 
moved the day following the placing of 
the concrete, to permit surface finish. 
Inner forms may remain longer. Should 
any portion of the inner form become 
tightly wedged in, beware of straining the 
green concrete to remove it; it is far bet- 
ter to let it remain until burned out. 

The doors and grates required for the 
refuse burner may be obtained by order- 
ing (specifying dimensions) from any 
local hardware dealer. The flues may be 
attached to a house or other chimney if 


as 
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convenient, or a small chimney construct- 
ed especially for the burner. Concrete 
chimney blocks, resting on a solid « 
crete base, 12 in. deep and with othe: 
mensions somewhat greater than e 
blocks, may be conveniently used. T} 
























.BARS, 12'0.C. 
“1 BOTHWAYS «. 
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blocks have tongue-anil-grooved mort 
joints, and are easily laid in cement. 
If a monolithic (cast in place) chim: 
is preferred, it may be made of 1:2! 
concrete and lined with chimney-flue; |i: 
ing or cull sewer-pipe sections, which a: 
conveniently used as an inner form. 


Replacing Watch Ribbons 


In renewing wrist-watch ribbons, it 
sometimes difficult to pass the ribbon, « 





pecially if heavy and readily fraye 
through t! 

meson. narrow slo 

- in the ho 


and clasp. 

can be dor 
easily in t! 
followin 


way, hoy 

FOLDED strip_/ “= ever: Fol! 

R- ‘ a narro 
NARROW SLOT 


strip of pa 
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bout 2 in. long, and the width of the 

n the middle. Tuck the ribbon end 

of the paper, and pass the folded 

f the paper through the slot. The 
n will readily follow the paper, if 
d slightly —Richard C. Tarr, Glou- 
r, Mass. 


Case for Tail-Light Lamp 


strong casing for a spare tail-light 
p can be made of an empty 10-gauge 
tgun shell. The lamp is wrapped in a 
ind is placed in the shell, bulb first, 
ends of the rag hanging out at the 

end. When it is desired to remove 
lamp for use, it is pulled out by the 
of the rag. The shell is stiff enough 
tand ordinary handling and the lamp, 
protected, can be carried in the tool 
without much risk of breakage, un- 
of course, a jack, or some other heavy 
is placed above it.—E. T. Gunderson, 
iboldt, Lowa. 


Hand Grips Make Teeter Safe 


order that smaller children might 
enjoy a big seesaw as well as the older 
the athletic director of a western 

ol provided each board with the 
lgrips shown. Lengths of %-in. iron 
were bent to the shape shown and 
ends flattened and drilled for %-in. 
With these grips, two children 

- can safely sit on 

each end, facing 
each other. To 







Small Children Can Use Playground 
Teeter Provided with Safety Grips 


event rusting, the rods should be tinned 
painted.—Dale R. Van Horn, Walton, 
ebraska. 
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WINDSHIELD WIPER 
PULLEV 





LOOP FOR HAND 


- 
Semi-Automatic Windshield Wiper Which Does the 
Work Satisfactorily and Cost Only a Few Cents 





Semi-Automatic Windshield Wiper 


My Ford had only the ordinary wind- 
shield wiper operated by hand. This was 
rather inconvenient and tiresome, so | 
rigged up a semi-automatic attachment 
which proved entirely satisfactory. | 
took ‘about:6 in. of spring from an old 
shwde roller and fastened it to the right 
side of the windshield. Then I fastened 
the other end to the knob of the wiper, 
regulating the tension so that the wiper 
would be pniled over quickly. A pulley 
in the uppet left-hand corner, through 
which is run a stout cord fastened to 
the knob, completes the device. When it 
rains, I loop one end of the string around 
my hand and when the windshield needs 
wiping, a downward sweep of my hand 
pulls the wiper over and when I let go 
the spring pulls it back again. The cost 
was only 10 cents for the pulley.—Dr. E. 


W. Henke, Newark, N. J. 


Protecting Small Articles 
against Rust 


Screws, nails and other small iron ar- 
ticles will resist moisture and consequent 
ly rust if they are tumbled about when 
new and dry, in a pan of powdered rosin. 
If slightly warmed before shaking, a fine 
coating of rosin dust will adhere to the 
surface of the metal. 
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Handy Typewriter Shelf Which Hangs on Bureau 
Drawer Is Useful in the Home 
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Convenient Typewriter Shelf 


A bureau drawer can be used to sup- 
port a typewriter shelf by means of two 
flat-iron hangers, as shown in the illus- 
tration. The shelf is a l-in. board, about 
12 in. wide and of such length that it may 
be put in the drawer when not in use. 
A blacksmith or hardware dealer can 
bend the flat-iron hooks to the shape re- 
quired. Two holes are drilled in them 
for woodscrews to hold the shelf. Strips 
of felt are glued on the underside of the 
hooks to prevent scratching or marring 
the front of the drawer. It is not advis- 
able to put a heavy standard-size type- 
writer on such a shelf, but for portable 
machines up to 20 Ib. in weight, it is 
entirely practical, and such a typewriter 
can also be put away in the drawer.— 


Mary E. Hopkins, New York City. 


Blueprint-Toning Solutions 


Some drafting rooms use hydrogen 
peroxide in water as a blueprint toner. 
When this is added to water, it makes < 
solution that brings out deep blues and 
clear whites on prints that have been 
overexposed. Another equally good ton- 
ing solution can be made by dissolving 
two teaspoonfuls of potassium-bromide 
crystals in a gallon of water; after ton- 
ing, wash the print in clear water. 
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How to Smoke Fish Properly 


Usually, in smoking fish, the smudge 
or fire is built inside the smokehouse. 
which makes it necessary to open the 
door every time a fresh supply of fuel j 
added. A far better method is to locate 
the smokehouse so that it will be a little 
higher than the surface, on which a sheet 
iron stove is placed, so that the pipe from 
the latter will enter through the bottom 
of the house. 

The usual method of smoking fish 
generally unsatisfactory, so much so that 
it should be condemned. By mere 
smoking the fish, as is usually the case, it 
is not cooked through, but is half ra 
After two days of smoking, as directed, 
through the sheet-iron stove, next build 
a fire inside the smokehouse, the fuel be 
ing hardwood or ash that is thoroughly 
dry, so that the most heat and least smo! 
will be given off. The result of a day 
two of this firing will be a thorough! 
cooked product that is perfectly palatable 
The fish should be arranged at least six 
feet above the fire—Robert Page | 
coln, Minneapolis, Minn. 


Reclaiming Oil in Small Quantities 


Old crankcase oil contains a large pe: 
centage of gasoline and dirt. If the gas is 
evaporated from the oil, and the dirt and 
fine particles, which accumulate from the 
constant wearing of the parts of the er 
gine, are removed, 
the oil is as good < a 
as new. Oil com- Jie FA) 
panies are now :  =s 
saving the oil 
which they take 
out of automo- 
bile engines and 
reclaiming it in a 
wholesale man- 
ner. Although 
most automobile 
owners are not es- 
pecially interested 
in reclaiming oil, 
there is a method 
of doing it in a 
small way which 
is simple and 
practical. The A. 
work should be A 
done, in a_ place 
protected from 
dust and dirt, 
such as a garage 
or basement. After removing the oil fro: 
the engine, pour it into a container at 
let it stand until the dirt has settled at t! 
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A flat vessel, 3 or 4 in. high and 
n proportion to its height, should 
for this purpose, to give the 
possible surface for evaporation 
casoline that is mixed with the oil. 
felt wick in the oil, clipping it to 
ve of the pan so it cannot slip out; 
with wire at the lower end, and 
strip of ordinary wrapping paper, 
, ft. long and 7 or 8 in. wide, on the 
; shown in the drawing. Under- 
the strip of paper place a jartocatch 
| as it seeps over the paper. From 
to a quart of oil may flow over the 
n 24 hours. For rapid evaporation 
e gasoline, a temperature of about 
should be maintained—Ruth Wil- 
Manhattan, Kans. 


Handy Cabinet for Toaster 


onvenient compartment for the elec- 
aster, that is attached to the under- 
the dining-table top, is shown in 
ustration. A small wooden cabinet 
ade, and a piece of fairly heavy 
used to fasten it to the brace un- 
eath the table top, and also to carry 
t-iron bracket from which the toaster 
rt was suspended. A similar brack- 
is attached to the underside of a 
board on which the toaster frame 
fastened, and curved links, two on 
er side, were made of the necessary 
ipe and 
th to clear 
table edge 
elevate 
toaster to 
table level 
en it was 
as shown 
the dotted 
s. The top 
sides of 
cabinet 
out 
the 































clear 
e brace. A 
tch, not 
in the 
stra- 
was used 
lock the 
ter support when 
The cabinet was = 
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u 


vided with a door, — 
2 
cn 


when the 
This ar- 
use of 
table top for regular serv- 
and yet the toaster can be brought 
) play at any moment. 


was closed 


‘Dinos 


Novel and Convenient Arrangement 
for Toaster underneath Table Top 
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Adjustable Handle Facilitates Work of Boring Shallow 
Wells by Hand 


Adjustable Well-Auger Handle 


In farm wells whose depth does not 
exceed 30 to 50 ft., the pipe is usually set 
into a hole bored with a hand auger to 
the first gravel stratum. These augers 
are connected to the end of a 34-in. pipe 
and a handle is screwed onto the top 
end to turn the auger. When adding 
lengths of pipe as the boring progresses, 
the handle often comes above the oper 
ator’s reach, so that a raised platform is 
necessary for him to stand on. 
This can be avoided by making an 
adjustable handle from two old 
auto connecting 
rods as shown. The 
crank - bearing 
caps are re- 
moved and the 
two rods are 
bolted to- 
gether so as to 
grip the pipe 
indicated. 
Handholds can 
be made from 
; pieces of an 

) old hay - fork 
handle, bolted 
to the ends of 
the rods. As 
boring pro- 
gresses, the 
handle is shift- 
ed to be with- 
in easy reach. 
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ink mate 


"hed stains on household 
rials and clothes can be removed in 
the home, but it should be clearly realized, 
at the start, that differences in the mate- 
rials have a good deal to do with the fast- 
ness of the stains, and therefore with the 
ease with which they may be removed. 
For example, an ink stain on cotton cloth 
might be removed by using soap or a little 


soap and water, while a spot of the same 


ink on a light-colored wool could be re- 
moved only by the use of acids, with a 
great risk of permanent damage 


The differ- 
would also 
different = 
removal; 
iron-tannin ink 


to the cloth itself. 
ent kinds of ink 
necessarily take 
methods for the 

thus an 





Ring Ink Stains 





not tade ordinary black writing inks 
will set the stain so as to make its 
moval very difficult. Stains made by 
violet and green inks, on the other han 

may be removed almost entirely by rins- 
ing with water and exposing the fabri 
the action of bright sunlight. 

If the stained piece is large, or canr 
be treated as a whole because of it 
or because of the possibility of 
the surrounding parts, separate 
the stained part from the rest of the p 

by clamping it in an embroid 
frame. If this is not at hand 
satisfactory substitute may 

= made by clamping t 

oy stained part over the top 


chang 
color of 



























i a mason jar by means 
would be treated differ- > w ‘ rubber bands or seve! 
ently from a red ink, <“ ia, ig turns of string. 
and both would be ai? 4 First remove as n 
treated differently from r of the stain as poss 
an ink made froma sol-_ | by treating it with tepid 
uble Prussian blue, J ; , | | water. Then pour warm 
such as is used in most a mo :* ‘7 or tairly hot wat 
safety and anti-fraud % through the cloth. N: 
inks. The most that ae ee 4 ; } try the action of wa 
can be done, therefore, (4 bt P | soap solution, work 
is to give a few general ANS . the fabric gently w 
directions. the tips: of the fing: 

The first thing to do £ /— or with a soft-bris 
is to remove the Ne AMES | brush. In mat 
stained fabric from ¢ ' 9 Cases stains can 
the action of removed by me 
strong light. Sun i ete ot these sim] 
light, contrary to we methods. It 


ia ‘ Fastening the Stained 
popular belief, will 
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Portion of the 
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» over @ stain does not co 
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ere are a number of things that may 
ed, those least likely to injure the 
being named first. 
white goods, soak the stain in warm 
Sour milk, or milk soured by the 
of vinegar, will usually work bet- 
most stains. 
it the stain with lemon juice, pref- 
warm, by pouring the juice through 
loth held in the embroidery frame 
er the mason jar, as previously 
ibed. Make 
te of lemon 
and salt and 
it to. both 
of the fab- 
allowing it 
nd for some 
Remove 





















Above, Pouring Tepid Water through 
Stain; Left, Souring Milk for Obsti- 
nate Stains 


the layer of salt and rinse the 
fabric. Sometimes, after this 
treatment, a faint stain may 
still be seen, which can be 
further reduced by the ac 
tion of bleaching - powder 
solution. 

Soak the spot in a cup of 
milk to which has been add 
ed several tablespoonfuls of 
kerosene. For articles that 
can be put through a regular 
washing process, this will be 
found one of the most effec 
tive methods. Goods that 
cannot be washed, or that 
will hold the kerosene and 
show a grease stain, should, 
preterably, be treated by one 
of the other methods, or, if 
the milk-and-kerosene treat 
ment has been used, thev 
should be given a washing in 
clean gasoline or benzine. 
The latter must be used with 
extreme care because of their 
inlammability. Professional 
cleaners make use of various strong acids and 
other chemicals, such as oxalic acid and hydro 
chloric acid, and when these are applied by per- 
sons experienced in their use they do good work. 
They are poisonous, however, and should be 
handled with great care in the |} 


















home, and they are 
very injurious to the fabric unless they are re- 


, moved completely after the treatment Goods 
emon Juice Alone, Preferably Warm, Will . I - : ' ? : 
ten Remove Stubborn Stains and a Mix treated with these acids should be rinsed in sev 
e of Salt and Lemon Juice Is Also eral changes of clean water and finally in water to 
fective; Working Soap Solution with , - all . , 4 

a Soft-Bristle Brush which has been added a small amount of soda or 
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ammonia to neutralize the effect of the 
acid. For blue-black inks, use ammonia 
and oxalic acid alternately. For purple, 








———— 


Ink Stains on Varnished Surfaces Are Removed by 
Rubbing with Fine Polishing Powder 


blue, red, etc., use potassium permanga 
nate and oxalic acid. For printing and 
India inks, sponge with a cloth dipped in 
carbon tetrachloride. 

Stains on varnished woodwork can 
often be removed with very little damage 
to the finish by first moistening the spot 
with water and then rubbing the stain 
with a piece of cloth dipped in one of the 
fine-grained commercial polishing pow- 
ders capable of polishing silverware and 
glass without scratching. The rubbing 
should be done with care, and the soapy 
laver containing the ink be removed with 
clean water before it has had time to dry. 
A second application may be found nec 
essary, but the two will usually be enough. 
Fine pumice or rottenstone (powdered), 
which may be obtained from the local 
paint dealer, may also be used, and will 
not injure the finest surface 


Choked Mufflers Cause Trouble 


A rather unusual car trouble was found 


to be caused by a choked muffler. The 
engine seemed to run_ properly when 
the speed was slow, but if the speed 
was increased the engine would stop in 
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a short time. After the carburetor 
been taken apart and cleaned, the val 
ground and reseated and several gas} 
replaced, without noting any impr 
ment, the trouble was finally found t 

in the muffler, which had only small op: 
ings for the exit of the exhaust 
hese were partly closed by an accu 
lation of carbon, which caused back pr 
sure. At low speeds the gas had suffici 
time to pass through these small ope 
ings, but at high speeds the gas was for 
into the muffler from the engine quicke; 
than it could get out. As soon as t! 
muffler was cleaned, the trouble was over 
-Mrs. F. G. Coleman, Kansas City, M 


Screen for Magic Lantern 


Magic lanterns showing slides and pro 
jectors for opaque pictures are quite co: 
mon. To get the best results from these 
they must be used with the proper scree: 
The best is made from large-size blotting 
paper; this is dead-white and mal 
a perfect projection surface; in fact, it 
used as a standard in judging the qualit 
of screens used in large theaters.—Guy\ 
E. McAllan, Millicent, Can. 


Improved Cleaning Rod for Guns 
As I do a lot of shooting I use a clean- 
ing rod frequently. The one I have has 
a loose handle, that is, the rod turns free 
ly in th 
handle. It is 
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tages also. | 
do away wit! 
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I desizned t! 
following improvement. A piece ¢ 
spring brass, about Me in. thick, was bent 
as shown. A hole was drilled in tl 
handle of the rod and a small piece « 
brass tubing was fitted in it to keep t! 
wood from being chewed up on the edg 
of the hole. A small knob and screw, o 
any little piece of brass rod to fit the h 

in the brass tube, is soldered on the et 
of the spring-brass strip. The little kno 


SOLDERED TO ROD~~ 
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screw can be obtained from radio-set 
ps. The spring-brass strip is now 
red to the cleaning rod and the tool 
plete. By pressing down on the 

the handle and rod will turn to- 
er.—Joseph G. Heyck, Houston, Tex. 


\utomatic Gate for Closed Highways 


rough many miles of range country 
\rizona, New Mexico, and Texas, the 
hways cross huge ranches and gates 
located in many places. Where cattle 
rds are not satisfactory, some other 
hod is necessary. Gates are more or 
objectionable as the driver has to get 
to open and close them, but this is 

* necessary with the gate shown in the 
wing. Two pipes, 4 in. in diameter 
extending 16 ft. above the ground, 
set at the ends of the opening in line 
h the fence. A third pipe, usually 6 
- in diameter, is also set vertically mid- 
as vy between them. These three pipes 
re connected by a length of 2 by 8-in. 
mber from which chains are attached 
th links, crossing at the center post, 
n down to each side of the gate, as 
wn. When the front bumper of the 
strikes one side of the gate, it is 
ung open. The chains wrap about the 
nter pipe, causing the gate to lift. But 


n- en the car has passed, the gate swings 
sas *k into place. The gate is attached to 
pe the center post with U-bolts so that it 
.e ll turn freely. The larger the center 
- pe is the harder the gate will be to open 
ng nd the quicker it will close. 





Jovel Gates on Western Ranches Are Pushed Open 
by Passing Cars and Close by Gravity 
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Mooring the Motorboat 


After trying several methods of moor- 
ing a motorboat in a boathouse that is ex- 
posed to rather heavy waves, the following 
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Method of Mooring a 
Motorboat in Rough Waters 

method was adopted and found satisfac- 
tory. Two staples, with rings attached, 
were driven into the floor opposite the 
seat brackets and a rope with snap-hooks 
at both ends was used on each side, one 
snaphook being attached to the stapled 
ring and the other to the bracket and then 
snapped to the ring. This leaves the boat 
free to move laterally about 6 in. The 
front end of the boat is fastened by two 
lengths of chain to two stapled rings, as 
shown, and discarded auto tires are nailed 
to the dock sides to serve as bumpers. It 
takes only a few moments to make these 
arrangements, and when thus moored, the 
boat will be secure in the roughest seas 
and its sides and bow cannot be damaged. 
—Arthur G. Roach, Sudbury, Ont. 


Picking Up Phonograph Needles 


When playing the phonograph, the 
needles sometimes are dropped or spilled 
in the machine. If they are not recov- 
ered, they may get into the motor and 
cause serious trouble. | have found that 
a small horseshoe magnet picks up the 
needles much more quickly than the fin- 
gers, especially in the corners. The mag- 
net can be left on the machine next to the 
needle box, where it will always be handy. 
—Henry B. O’Connell, New Haven, 
Connecticut. 
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Adjustable Arm Support Rests Driver 
on Long Trips 


Most drivers otf closed-model cars rest 
sash 


the’ left elbow on the sill to lessen 
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Adjustable Arm Rest for Driver Lessens 
Long-Distance Driving 


Strain of 


the tatigue incidental to long-distance 
driving. However, the sill is usually lo 
cated just a little too high, and is too hard 
for comfort, and the adjustable padded 
arm rest shown in the drawing will be 
found much better. It is made of a piece 
of sheet metal, bent as shown, with a pad 
on top and a slot in the support. A sheet- 
metal bracket attached to the side of the 
body holds a bolt, which keeps the arm 
rest in position by turning down the wing- 
nut on the slotted part of the rest. This 
arrangement allows the rest to be raised 
or lowered to suit the driver—G. A. 
Luers, Washington, D. C 


Durable Whiting Paint 


Whiting paint, which is used to paint 
announcements and similar information 
on display windows, can be improved con- 
siderably so that it will not rub off so eas- 
ily. To impart to whiting paint some of 
the permanent characteristics of ordinary 
paint, and yet have it retain its highly 
desirable quality of solubility, add a small 
amount of ordinary mucilage. The muct- 
lage will help to make a_ better-flowing 
mixture of the whiting, and will cause it 
to harden after it has been applied to the 
glass surface, so that it cannot be rubbed 
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off. Such paint will even withstand a c 
tain amount of wetting before it is 
solved.—J. S. Hagans, Chicago, III 


Knotting Thread When Sewing 


To knot thread when sewing, fi: 
thread the needle, single or double, ho! 
ing the needle and the end of the thre 
in the left hand between the thumb and 
forefinger. Then, take the thread with 
the right hand, wind it three or four times 
around the end of the needle and pull the 
winding down with the left hand to the 
end of the thread. A quick knot is made 
which shows neat on the work. 


Casting Small Pillow Blocks 


Recently I needed a number of small 
pillow blocks and shaft hangers for a 4 
in. shaft. It struck me that I could make 
these of babbitt in a wooden form, so I 
made a pattern or mold as shown in the 
drawing, put a piece of heavy cardboard 
on either side, clamped the assembly in a 
vise and proceeded to cast the blocks. The 
only precaution observed was to keep the 
babbitt as cool as possible so as not to 


char the 
wood. Some 
small pulleys 


that I needed 
later on were 
cast in the 
same man 
ner, making 
the mold for 
the rim of the 
pulley from a 
piece of % by 
4-in. stuff, 4 
in. long. A 
block of the 
same size was 
clamped on 
each side of 
the rim mold. 
As the pul- 
leys were to be attached on the ends o! 
the shaft, I bored a %-in. hole in one ot 
the sidepieces, inserted the shaft throug 

the hole into the mold, and cast the pu 

leys right on the shaft. This saved mu 

time in drilling and tapping holes in tl 

pulleys, and, as the work was light, served 
the purpose quite well. If it is desired t 

give the pulleys a more finished appear 
ance the side blocks can be turned so a 
to give the sides of the pullevs the regu 
lar shape, hub and all.—A. L. Talsbur 

(herokee, Lowa. 
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gz Rooms with the Kitchen Range 


e residence the bathroom was lo- 
‘xt to the kitchen and it seemed 
ie of the heat of the kitchen range 
e used to heat it. This was done 
ving a section of the wall directly 
the range, and replacing it with 
e of sheet iron, which was fitted 
ith the bathroom wall, as shown, 
nted a suitable color. An inclosed 
galvanized iron connected the 
ith the wall. Despite the fact that 
it is transmitted only through the 
metal, it has not been necessary 
i. stove in the bathroom except on 
old mornings, and so the original 
filling the metal box with sand or 
etter conductor of heat was not 
| out. 
heat the upstairs bathroom, which 
rectly over the lower one, a slight- 

















ferent method was used. A drum sneer _” BOLTS, 
vhich fits on the stovepipe replac- =a iin Pa 

e joint, was obtained and by cutting [ 2 - sil —— ae 
tlar hole in the back, it was pos- __ Te i 

» connect a few sections of new woes ecaawe mene wa 


ipe to the oven, and run the pipe Homemade Toy Gives the Boy an Enjoyable Imitation 


the bathroom, where it was at of a Boxing Bout 

to a floor register made from a ; 
rded oil-stove lid. In this case the Novel Toy Pleases Children 

air from. the kitchen enters the Simple to make, the toy shown in the 
through the door and is further drawing is quite novel and will prove 


in the oven, from which it passes popular with the youngsters. When it 
into the bathroom. When there is pushed along, the two figures pivoted 
bjectionable odors in the 
en, the door of the oven is ; 
|, preventing them from 
g up to the 
oom. The to 


on the handle perform 
iss a vigorous round at 
N 2"2FLOOR BATHROOM =hoxing. This motion 
DS ’ 
\ } 
bx 





is imparted by means 
= zc FLOOR RESISTER of a length of 






st of materials, ===> | 4 en heavy wire, 
secondhand, ——— ——s pivoted eccen 

nly $5.85, and SI trically to the 
ork was ae wheel, and to 
in leisure the foot of the 
r The \\} | | first figure, 
Its have Nin riid and a_ shorter 
highly q : length of wire 
sfac Ne i connecting 
for more | | both figures, 
two vears. | ( as shown The 
i method f | figures are cut 


eating 1s —| out of pieces 
te. “ ~y | P 

i o ot tari 
tin and are 
pivoted to the 


f course, 
ted to a 
Ooms; a 
ne room 
ill could 
eated in 
ime way. 


V heavy 





- handle, the 
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clear idea of 
the construc 
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Nail Puller for Shingles 


In making repairs on a shingled roof, 
difficulties 


one of the encountered in 
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Handy Tool for Pulling Nails 
from under Shingles When Re- 
pairing Roof 














patching in new shingles arises from the 
old nails, which are left in position under 
the rows above after the defective shingles 
have been pulled out. The usual method 
of getting these out is to push a thin bar 
up against the nail, and by hitting the 
other end of the bar with a hammer knock 
out or bend the nails. However, a better 
tool for the purpose is shown in the draw- 
ing. A piece of tool steel, 46 by 1 by 22 
in., is formed:into a handle at one end 
and the other end is ground off to a point, 
which is then notched on each edge as 
shown. The notches are staggered a little 
so as not to weaken the cross section. 
Then the upper edges are beveled for 
easier working. In use, the point is 
pushed up under the shingles and, on 
drawing it back, a nail is caught by one 
or the other of the barbs. Then, a twist 
of the tool is usually sufficient to pull the 
nail out.—William Knowles, North Van- 
couver, Can. 


A Hint to Home Dry Cleaners 


Many housewiyes doing dry cleaning 
at home wash delicate garments in gaso- 
line and are at a loss to know why they 
soil again so quickly and seem to catch 
dust and grime much more readily than 
before. In most instances this is due to 
the poor quality of gasoline employed. 
Low-test gasoline contains a high per- 





MECHANICS 


centage of grease and oil, and when gar. 
, . . Natitirally 
retain the impurities after the gas jtseij 


ments are cleaned in this, they 
has evaporated. The remaining gr: 
not sufficient to be easily perceive 
it is present nevertheless, and dust 
falling upon the garment adheres 
it presents a soiled appearance in 
short time. To overcome this, one sho 
use only the highest grade of gasoline 


tainable. The garment will be mor: 
oughly cleaned and will remain 
longer. It will also air out quick: 


that the pressing can be done wit 
leaving an objectionable odor in th: 

ric. Care should always be obser 

keep all cleaning and drying oper 

away from flames of any kind. 


Protecting Clothes on the Line 


Some dogs have the habit of 
hold of and tearing clothes hangi 
the clothesline to dry. To prevent | 
Kansas farmer elevated his rey 
clothesline so that even the longest 
would be above the dog’s reach, and t 
provided a small concrete platfor: 
shown in the illustration, to permi 
to hang up the clothes conveniently 
lengths of old pipe were used to for: 
corner supports of the concrete 
which is 4 in. 2 ft. wide an 


thick, 








Preventing the Dog from seeing at the Cloth: 
the Line 


long, and is elevated about 16 in. 
the ground. 


GA useful coat hanger may be made 
a newspaper, rolled up and suspende 
a cord around its center. 
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NHER 


potato 


serves very well. 


| For ordinary 
temperatures above 
the freezing point, 
the dash_ primer 
makes short work 
of starting. Ordi- 
narily, when a car 
is very hard to 
start, this indicates 


that compression is 
rather poor, and 
the car should be 
overhauled. Many 
mechanics regard 
the installation of 
a primer as treat 
ing the symptom 
rather than curing 


FA 





ird to start, 
tries to remedy 
x the mixture 


this condition by 
with the choke. 
ten keeps it drawn out too long, 
ind thus defeats his own pur- 
starting, draw the choke but 
all the way so as to close the 
lve completely, and use the start 
i few seconds only. If the engine 
tails to start push in the choke 
Do not keep on pressing the 
n with the choke pulled out 
for a iong period, for this will 
is into the cylinders in exces 
nts. If firing does not begin in 

tes stop using the starter, 

the trouble may be too 


gasoline in the cylinders, allow 
r to stand for a few minutes 
xKCeSs has had a chance 
rate, then press the starter 
if alin. 


motor still will not start, the 
ove is to prime the cylinders 












the disease, but the 
fact remains that, where the owner feels 
that he cannot have the car overhauled, 
the primer does solve the problem of easy 
starting. There are two makes of me 
chanical vaporizing primers that are very 
effective, and there is also a slightly more 
expensive electric heating and vaporizing 
primer. Another attachment that is quite 
effective is a small electric heat 
ment designed to be inserted between 
the carburetor and the intake manifold; 


ng ele 


it is sometimes connected to the starter 
switch so that, when the starter button 
1s pressed, the heater warms the charge 

of fuel going to the cylinders and so 


makes starting easy. It may also be 
controlled by a switch on the instru 
ment board. 

\fter the engine has started let it 
run for at least three minutes 
you drive away. This gives the oil a 
chance to get warm and is especiall 
necessary where a high-pressure sys 


before 


either through the priming tem of lubrication is employed. Push 
yr through the spark - plug in the choke button all the way as soon 
Prime with a mixture of half as possible, for excessive use of the 
ne and half ether, or with a choke causes rapid carbonization 
miul ot straight ether in — and cuts the oil film on the cylinder 
linder. An ordinary oil- ae | walls; this means repair bills 
tikes a good container later on. Install a motometer 
priming mixture, and or a dash engine-heat indi 


be prevented trom 
iting quickly by 
of a cork stuck : 
on the spout. 
e absence of a 
piece 





cator on the car, and by all 


means fit a radiator cover 
. or shutter. Keep the 
shutter closed until the 


engine comes up to 
summer temperature, 
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as indicated on the thermometer, or as Emergency Trolley for Fording 
high below this as it will rise. Ona mod- Flood Streams 

erately cool day, the engine will reach 

the highest operating temperature more Although at times there is no wa 


quickly if it is run at a moderate speed for all in the bed of some Texas strea: 
ten or fifteen minutes after starting, for, other times they will overflow b: 
even with the shutter closed, if the car is and make crossing nearly impo 
driven at 30 miles an hour, there is quite Since many people are dependent 
a volume of air driven over the engine contact with towns on the other 
and drawn past the radiator through the emergency trolleys have been bui 
small openings left in the closed shutter several points. These consist of a 
or cover. suspended across the stream from s 
In short, the nearer the engine is wooden towers, which are well brac: 
kept to normal summer temperature the indicated. The small cars, which ru 
better condition it will be in at the close the cable with the passengers, are | 


of the season, and the better it will oper- ularly interesting. They are 2 ft 
ate throughout the winter. and 4 ft. long. The bottom serve 
If a lighter oil is specified for the en- seat, while footrests are suspended 


gine in winter, do not fail to change as 
soon as the temperature drops and also 
make the transmission and differential 
lubricant lighter. This has quite an ef- 
fect on the ease of starting. Another 
useful kink is to turn the engine over a 
few times with the hand crank before 
trying to set in motion with the starter. 
This breaks the cold film of oil on the 
cylinder walls and relieves the starter of 

a heavy duty. Also keep the battery well 
charged. The drain on the battery is 

very much heavier in the winter ft 
than in summer, and the battery 
is not quite so efficient in cold if 
weather as in warm. Give it at \ 
a chance, therefore, by 
boosting the generator 
output considerably. 




























With Bridges Flooded, People Depe' 
on Neighboring Towns Are Safely Ca 
-7 across Texas Streams in These Novel Emergency ‘ 
oo Which Can Also be Used for Carrying Prov 





ons 
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th with flat-iron supports. Other Old Milk Cans for Tractor 
of flat iron are bolted to the sides, Oil and Fuel 
- doubled at the top where pulleys 
in place to ride on the cable. Two old milk cans, which had begun 
ns of locomotion is also novel to rust on the inside 
ne end of the trolley is usually and were useless for 


in the other, permitting coast- 
ne direction, it is necessary to 
the car in the other direction 
lone with a wooden lever, notched 
end, and having a block of wood 
on a bolt above the cable, as 
By pulling in one direction, the 
ngages the rope, preventing back- 
and the moment the pressure is 
it is pushed forward for another 
on the cable, thus moving the car. 
two to four persons can ride in 
car at one time, and, of course, it 
o be used for provisions and mail 

















Cleaning Small Paintbrushes 


quick and easy way to clean small 
brushes is to wipe them thoroughly 

paper or rags immediately when 
ch using them. This will not only 
them effectively, but the bristles 
ot get hard or become matted. | 
used this method with all kinds of 
and varnish, including aeroplane 


and preter it to the regular method Using Old Milk Can on Farm Tractor for Holding 


1e 
i¢ 





eaning in turpentine, as being clean Oil and Gas 
quicker and better.—J. G. Heyck, ; a 
uston, Tex their original purpose, still do service on 


a western farm for holding oil and gas 

for the tractor. A faucet is soldered in 
Saw-Setting Vise on Sawbuck the side near the bottom of each can. 
The cans are taken along with the trac- 
tor; one contains lubricating oil and the 
other kerosene. With tight-fitting lids, 
there is no leakage, and the cost of the 
two faucets is considerably less than that 
of two steel drums 


lo eliminate 
necessity 

of carrying 
> saw to the 
rkshop vise 
ch time it 
equired 
rpening, a 
isconsin 
»dsman 
ed two 

p slots in 
horns of 

e sawbuck 
shown in 
drawing 

to these the 
blade is 


Making Cold Patches Stick 
to Auto Inner Tubes 


V4 


A garage man showed me how to make 
a cold patch stick to an inner tube so 
that it would last until the tube is worn 
out. It was done in the following way: 
\fter the tube had been thoroughly 
cleaned around the hole and the cement 
applied liberally, a lighted match was 


touched to the cement and allowed to 





‘rted. By burn until the cement seemed to disap 
ling the pear. Then the flame was blown out, the 
le of the patch was clamped on and pressed firm 

back or ly with the fingers. Thus the patch is 





rth, each cured by the heat into the tube, and the 
rtion of the blade can be made to rest tube will tear before the patch will come 
thin one of them, preventing vibration. off—C. M. Baker, Wooster, Ohio. 
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Bamboo Bow and Arrow 


Almost every boy, at some time or 
other, would like to try his skill with a 
bow and arrow, but it is rather difficult 
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/ Strong, Durable Bows and 
Arrows Can Be Made from 
Bamboo Fishing Poles 


to obtain a satisfactory 
piece of wood for the 
bow. Seasoned _hick- 
ory is usually recommended, but an ex- 
cellent substitute is the bamboo from a 
cheap fishpole. With reasonable care, a 
5-ft. length of bamboo may be split into 
pieces of small dimensions; twelve or fif- 
teen being obtained from a pole 1% in. in 
diameter. After splitting it, the pieces of 
heart, or hardened pith, at the joints 
should be removed with a knife or plane 
so that the strips can be bound together 
in a compact bundle. The binding is a 
very particular part of the work, if the 
bow is to be made serviceable for any 
considerable length of time, and waxed 
cord should be used for this purpose. To 
begin, bind the middle section of the 
bundle to a distance of 6 in. on either side 
of the exact center. After fastening the 
string ends, cut away one-fourth of the 
number of ‘sticks in the bundle just be- 
yond the wrapping, and bind those re- 
maining at points about 16 in. from the 
center of the bow. Cut away as many 
sticks as before and bind again, proceed- 
ing in this way until one-fourth of the 
sticks of the bundle remain. These are 
bound at the tip ends, and the bow is 
ready to receive the string. If the work 
has been done carefully, the result will 
be a well balanced bow that will last for 
years, especially if the bowstring is loos- 
ened after using it, so that the bamboo 
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may straighten again and retain its 
ticity. Serviceable arrows may a! 
made of similar material by binding 
of the narrow strips together and ; 
ing balancing feathers. 














Making Direct Photographic Positi, 


A little known process which c 
used for making lantern slides and ¢ 
parencies from ordinary plates o: 
films, consists in subjecting the ne 
to the light when only partly deve 
Exposing the plate to the light cau 
reversal of the image, that is, the 
tive image is printed onto the rem 
silver, which naturally assumes the 
of a positive. A mere flashing on a: 
of a 50-watt lamp will often do the 
After printing, it is sometimes nece 
to return the plate to the develop 
produce a strong image. A thoroug! 
ing and washing completes the pr 
—L. C. Ferguson, Ontario, Calif. 


Paper Strip Indicates Bottom Margin 


Typewritten letters appear neater ii the 
margin at the bottom of the page is kept 
uniform. The,spacing device on the tvpe- 
writer takes 
care of the 
side margins, 
and the upper 
margin is in 
full view at all 
times, but one 
cannot see the 
lower edge of 
the sheet and 
therefore it is 
difficult to 
make a uni- 
form margin. 
To inspect 
that width, 
the sheet must be turned out of the : 
chine, and this often causes the pap: 
slip, ‘resulting in irregular spacing, « 
cially when carbon copies are used. 
trouble can be eliminated and muc! 
saved by feeding a strip of paper int 
machine as shown in the illustration 
strip should lie about ™% in. gver the ric 
hand edge of the sheet, and its top « 
should coincide with the top of the s 
the length of the strip being, of cou 
equal to that of the sheet. When the ; 
mark on the strip appears, a new shee’ 
inserted in the machine and in this 
the bottom margin on all the sheets 
be uniform. 





las- Repairing Woven-Reed Furniture 


our ne of the disadvantages of genuine 
-n-reed furniture is the brittleness of 
reed after it has become thoroughly 
out. This brittleness often results 
sightly breaks. 
he drawing shows a simple method of 
iiring such breaks without being de- 
ed of the use of the article, as would 
necessary if the article was sent to a 
ip. Break off the broken ends of the 
so that all ends are underneath and 
ncealed by the crosspieces. Using the 
iken pieces as a sample, the necessary 
intity of new reed can be obtained from 
ost any upholstering or furniture-re- 
ir shop. The new reed is soaked in 
ter to make it pliable, and while in this 
ndition, it is inserted under and over 
e crosspieces in such a manner that the 
ls will always be concealed underneath 
crosspieces. If the work is carefully 
it will be almost impossible to de- 
tect where the repair was made. When 
he reed dries out, it will naturally retain 
bent position, locking itself into the 
d weave, and will last as long as 
ther parts of the body. When thor- 
ughly dry, the patched spot is given a 
at of varnish or stain, to correspond 
the rest of the article. 
[n repairing the heavier crosspieces, 
er the ends are beveled off with a sharp 
nife, and new pieces, of the proper 
ength and with correspondingly beveled 
ends, are glued into position. The glued 
oints should be tied together with twine 
until the glue has hardened, before pro- 
ceeding to complete the repair by the in- 
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Brush Holder Assists Home Painter 
In painting the eaves of houses, and 


similar places that are rather difficult to 
get at, a brush holder of the kind shown 








Holder for Paint Brush Assists Painter When Work- 
ing on Eaves 


in the illustration increases the painter's 
reach, eliminates frequent moving of the 
ladder and makes the work safer. A 
wooden stick, 7g by 1 by 36 in. in dimen 
sions, is drilled with a 4-in. hole through 


the center, about 2'4 in. from one end 





LL eer 
SMALL PIECES OF REED USED IN 
MENDING DAMAGED CORNERS 










et 


NEW PIECES OF REED 
END UNDER HERE ) 








f UNDER HERE 


| 
STRONGER REEDS 
JSED HERE, ENDS 
BEVELED AND GLUED 


STARTING POINT 


A similar hole is drilled through the 
_| thickest part of the brush handle, and 
; a 134 by “4e-in. round-head carriage 
| bolt with a thumbnut is used to fas 
ten the brush to the stick, the other 
end of which can be rounded off and 
smoothed to form a handle. A screw 
eve is then driven through the stick 
and brush handle to prevent wiggling 
if the thumbnut 
The knack of 
comes readily. 


should 
handling 


come loose. 


the brush 


Drying Squeegee Prints Quickly 


It takes several hours to dry squee 
gee prints in the usual way. The 











ertion of short lengths of reed as de- 
ribed above.—Frank E. Leitch, Brook- 
vn, N. Y. 





The Work of Repairing Reed Furriture Is So Simple That 
There Is No Excuse for Allowing the Damage to Spread 


drying process can be hastened con- 
siderably by placing the ferrotype 
plates about 6 or 8 tt. from an elec 
tric fan. $y doing this, the prints will 
dry quickly and one will be kept busy 
picking the dry prints from the floor. 











328 


Handy Stencil Disk Saves Time 


Facilities for cutting individual stencils 
are seldom justified in a small concern, 
and therefore the disk stencil shown in 


BLANKING PLATE ---> 














Convenient Disk Stencil for the Small Shop or Store 


the drawing will prove to be of excep- 
tional merit. It is made from a thin brass 
disk through which letters are cut as in- 
dicated. A small round handle is fixed at 
the center, permitting the disk to turn, 
and a plate of the same stock as that of 
the disk is pivoted on the handle. This 
plate has a square opening cut to fit over 
the letters to facilitate stenciling. The 
parallel edges of the plate are also used as 
a guide for obtaining alinement. Such 
a stencil is a great convenience for the 
small shop or store and neat work can be 
turned out with it. 


Glazed Tile as Good as Porous 
for Drainage Lines 


An erroneous idea exists regarding the 
kind of tile that should be used for drain- 
age. Some contend that drain tile should 
be porous enough to allow water to pass 
through the walls, and that glazed tile 
will not permit this action, and therefore 
should never be used. However, only 
%s gal. of water will pass through the wall 
of a very soft 4-in. clay tile in 24 hours. 
To put it another way, it would take 
2,000,000 running feet of such tile to make 
a 4-in. tile line run full at the outlet, pro- 
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vided all the water were to pass throuch 
the wall of the tile and the slope of ti}, 
tile were 5 in. per 100 ft. There is th. 
fore no difference in the value of the 
made from clay, shale or concrete, as 
drainage water enters the tile at 

joints. For this purpose, a space of 
to % in. should be left between the join: 
the exact amount of space depending 
on the nature of the soil. In the case oi 
an extremely soft sand or quicksand, the 
joints should be covered with broke: 
pieces of tile or a short piece of roofin: 
paper.—C. M. Baker, Wooster, Ohio 





Cleaning Auto Shackle Pins 


In a large auto-service station, specia 
izing in lubrication and tightening up oi 
cars, the head mechanic places conside: 
able stress on the necessity of keepi: 
spring shackle pins in good conditio: 
Due to the 
clogged con- 
dition of the 
oil channels 
in these pins, 
they are fre- 
quently re- 
moved be- 
cause of the 
impos $si- 
bility of forc- 
ing grease 
through the 
clogged 
holes. Greas- 
ing is neces- 
sary to pre- 
vent the pins 
from squeak- 
ing and wear- 
ing, which re- ‘= , 
sults ina pro- SHACKLE PIN~ 
nounced 
clicking or rattling. Any shackle pin « 
readily be removed by the method sho\ 
in the illustration. The head or row 
part of the pin is held securely with a fil: 
while the nut is removed from the ot! 
end. After the pin has been removed t 
grease hole is opened with a stiff wire a: 
cleaned with a pipe cleaner. Dve to t 
accumulation of solid dirt and grease, 
is often impossible to clear the chann 
with a grease gun, though after it is onc: 
cleaned, continuous attention to lubri 
tion will keep it clean—G. A. Luet 
Washington, D. C, 





@When fruit juice is spilled on tab 
linen, sprinkle at once with salt to pr: 
vent a permanent stain. 





























ened with a ball-peen hammer. 


Making an Egyptian Ash Tray 


By HERBERT C. McKAY 


[DE from its utility and novelty, 
he ash tray or smoking stand shown 
e illustration is interesting and easy 
ike. The stand proper is a silhouette 
Egyptian dancing girl. The more 
ilt lines are painted instead of being 
and the ash container is in the 
of a lotus flower. 
e right-hand view, Fig. 1, gives the 
nes of the figure. The scrollwork at 
eet of the figure adds considerably 
strength. These scrolls should be 
eled in contrasting colors; for ex- 
e, if the base and scrolls are black, 
flesh and gold of the feet and skirt 
er will stand out in good relief. The 
and skirt bands were enameled 


on in the original with ornaments: 


old. The winged pheasant on the 
was of gold relieved with black. The 
ires were black outlines, as illustrat- 


ipon a ground of flesh color. The base 


an oval piece of wood, % in. thick, 4 


vide and 9 in. long. 


e ash receiver is made from a 
of metal, which may be brass or 


per, about %e in. in thickness and cut 
hown in Fig. é. 


This is laid upon a 
k of medium soft wood and the petals 
(See 
hey will curl up just as crepe 


) 


paper does when used for making artifi- 
cial flowers. This piece is peened until 


the petals curl inward a little. Then a 
piece is cut as shown in Fig. 3. This is 


treated in the same manner, but the peen- 
ing is stopped when the petals have turned 
straight upward. Then each petal is re- 
versed and peened upon the back at the 
outer points. This recurves the points of 
the petals and makes them flare outward. 
Finally a piece is cut as shown in Fig. 4. 
Slits are cut from the junction of the pet 
als toward the center to allow each leaf 
to curl. This is peened until each petal 
is concaved; then the petals are straight- 
ened until they project from the center 
in a plane. The center of each plate is 
drilled out large enough to admit the pas- 
sage of a No. 14 gauge wire, and both 
sides of each plate are cleaned for solder 
ing. The last plate is put in place first 
and soldered about % in. below the top 
of the wire, then the six-pointed plate is 
soldered just above this and finally the 


Fig. 1 
A Lotus Ash Receiver Which Is Easy to Make with a 


Scrollsaw and Other Common Tools; It Resembles an 
Egyptian Dancer and Is Finished in Attractive Colors 
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twelve-petaled plate is soldered on top. 
The projecting wire is cut off with a pair 
of end-cutting pliers and solder smoothed 
above the projecting stump. The bottom 
of the four-petaled enameled 


plate is 





a BALL-PEEN 
HAMMER ~~, 





sort-> 
WOOD BLOCK 
Fia.5 


Fia.4 


Pattern and Method of Peening Thin Sheet-Copper 
Tray of Ash Receiver 


green, while the rest of the petals are 
enameled ivory. When the enamel is dry, 
the inside of the cup is delicately veined 
in pale green and the tops of the four pet- 
als at the bottom are treated likewise. A 
hole is drilled through the upraised hand 
of the figure and down into the head. The 
wire stem of the lotus is inserted in this, 
and the stand is complete. 


Burning Soft Coal, Coke or Small 
Anthracite Sizes 


When burning soft coal, make a very 
careful deep bed of paper and wood to 
the height of the fire door. Light as usual 
and do not add coal until the wood be- 
comes like charcoal embers. Add fuel 
gradually, opening the base door, feed- 
door draft and smoke-pipe dampers. 
Then let the coal slide off the shovel just 
inside of the door so that it forms a bank 
against the front of the heating section. 
Break up the crust which forms after the 
coal is ignited and spread it out evenly. 
Always bank fresh fuel on the front of the 
fire so that the live fire in the rear will 
burn the gases. When the fire is about 
10 in. deep and thoroughly ignited, close 
the base door but leave the fire-door slide, 
the base-door flap and all smoke-pipe 
dampers open, to guard against possible 
explosions. These explosions are caused 
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by the sudden ignition of gases when 
fire is smothered. For this reason live 
flame ought to be burning through the 
top of the fire or a red spot should be seen 
at alltimes. See that all fresh fuel ignites 
promptly. Break up the larger lumps or 
crust on top of the fire. Keep the feed 
door closed to prevent the escape of the 
gases, but leave the slide in that door 
open to complete combustion of gases. 
When the fire is burning briskly and the 
gases ignited, open the feed door slightly 
to increase combustion. The nature of 
this fuel requires more frequent firing, 
but it has high heat value. 

Coke burns quickly and with an intense 
heat. It should fill the fire bed to the 
bottom of the feed-door opening, and 
can be banked higher in the rear of the 
firepot. It will require longer to ignite 
the first fuel and subsequent feedings 
should be ignited before the ashes are 
shaken or the drafts checked. The lower 
draft opening should be closed except 
for the first lighting. The smoke-pipe 
damper should be regulated according to 
the strength of the chimney so that the 
fire will not burn out too quickly. The 
draft in the feed door must be manipu 
lated to assist in checking the fire. 

Pea and buckwheat coal, or small-size 
anthracite, need little extra care or atten 
tion except that fresh fuel should be tho: 
oughly ignited before the ashes are sha} 
en out. The grates should also be shaken 
gently to avoid breaking down the fire 
bed. When a mixture of coke and buc! 
wheat coal is burned, kindle with coke 
and add subsequent layers of buckwheat 
and coke. When the surface is covered 
with buckwheat, leave a small red spot 
for proper ignition of gases. Bank at 
night with buckwheat. Shake the grates 
gently also in this case. 


Oil Filter from Old Felt Hat 


Oil can be 
tered satisfactor 
ly by straining 
through an o! 
felt hat, as show 
in the illustratio: 
The hat is set 
the top of a pa 
and the oil poure: 
in. It may be ne 
essary to provide 
additional support 
for the hat brim 
the pail is large. The oil will seep throug 
slowly and will be free from all dirt afte: 
it has been strained in this way. 






DISCARDED 
FELT HAT 


Luminous House Numbers 





















Vhen calling for the first time on a 
acquaintance, I always found it difh- 
to read the house numbers, and to 
| the right one, I was often obliged to 
t several matches. Thus, in most 
es, | was late for my appointment. 
nsidering the fact that new friends 
iid have the same difficulty in locat- 
my house, I finally hit upon the fol- 
ing idea and gave it a tryout to my 
tisfaction. I bought some luminous 
int and painted my house numbers with 
causing them to shine at night and 
iking them easily readable.—Henry B. 
Connell, New Haven, Conn. 


Snow Clearance on Garage Doors 


Swinging double doors used on such 
iildings as barns and garages are often 
thcult to open during winter because of 
‘ snow in front of them. A remedy is 
attach a hinged board to the bottom of 
each door which can be raised and held 
i» with hooks when desired. The doors 
ire short enough to allow them to open 
er an ordinary fall of snow. The boards 
attached to the bottom of the door 
hinges and are held in place when 
down by large wooden turn buttons, 
istened to the inside of the door at the 
bottom 3efore opening the doors the 





4, & sie SE 








5 Hinged Section on 

qe Bottom of Garage 
ie Door Permits It 
to Clear Snow 


voards are lifted up and hooked as shown 
n the drawing—E. T. Gunderson, Jr., 
Humboldt, Iowa. 
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Gable Ventilators for Homes 


Many southern homes are now built 
with ventilators in one or both ends, just 
under the gables. This is an idea that can 











Ornamental Ventilators in Gables, Just below the Roof, 
Help Reduce Temperature in the House 


be used to advantage during the summer 
months in other parts of the country, if 
ordinary precautions are used during the 
winter to keep out the cold. Practically 
all ventilators of this type are framed like 
a window. The thin boards in the 
ventilators are spaced 1% in. apart 
and set at a 60° angle, sloping outward, 
so that even driving rain cannot get in. 
Hot air, which otherwise is confined un- 
der the roof, escapes readily and the tem- 
perature inside of the house becomes 
much lower. In winter a pad of black 
building or roofing paper can be tacked 
over the opening on the inside, so that it 
will not be noticeable from the street. 
Where driving rains and snowstorms are 
more frequent, it may be better to make 
the blades of the ventilators from strips 
of sheet iron, the strips being curved or 
bent to form smaller openings and set 
closer together. 


Remedy for Leaky Fountain Pens 


Many fountain pens soon begin to leak 
in the cap, and this is quite annoying. A 
good method of overcoming this trouble 
is to press a small piece of sponge’ into 
the end of the cap. All the ink which 
leaks out can then be removed by squeez 
ing the sponge with a pencil or small piece 
of wood every few days.—R. Harry, New 


York, N. Y. 
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Oil Drum Makes Water-Tank Heater 


Preventing the water in tanks and 
troughs from freezing is one of the farm- 
ers winter _ problems. 
Water heaters are on the 
market but one can also be 
made without much 
trouble. An old oil drum 







Old Oil Drum Makes Excellent Heater for the 
Farmer’s Water Tank 


is usually available. The top of this is cut 
out and a removable sheet-iron cover sub 
stituted, which has two holes cut in it for 
flues, one of which is the air intake, ex- 
tending clear down to the bottom of the 
drum, and the other the smoke flue. A 
chunk of wood has been found to burn an 
entire day, and a coat of ice 2 in. thick 
over the whole tank was melted in about 
two hours. Cobs are used when a quick, 
hot fire is wanted, and wood chunks to 
keep a slow heat 
through the day 
and the following 
night. The tank is 
anchored — securely 
by means of rocks, 
which are fastened 
to vertical rods 
hooked over the 
top of the drum.— 
Dale R. Van Horn, 
Walton, Nebr. 


—_— 


@Do not apply 
furniture polish to 
soiled furniture, or 
it will never look 
bright; wring a 
cloth* out of warm 
soapy water, and 
wipe the furniture 
carefully, then pol- 
ish as usual, when 
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Novel Photographic Collection 











































Those who are fond of collecting phot 
graphs, as well as the amateur photog 
rapher who likes to dabble in noveltie 
can obtain interesting photos in a simple 
way. The involved is more ¢ 
less well known, but the material used a 
fords a pleasant departure from conve: 
tional methods. Go to your local movie 
theater and ask for a few pieces of waste 
film. These scraps will probably be por 
tions of scenes from well-known photo 
plays, and it is with these pictures that 
you can start the collection. After looking 
over the films, pick out those scenes whic! 
appeal to you the most and clean the fil: 
thoroughly as it has collected a great de 
of grease and dirt while being run throug! 
the projector. A few pieces of commer 
cial cut film, and a printing frame are als 
needed. Open your printing frame and lay 
a strip of the film on the glass, emulsio: 
side up. Now place a piece of the com 
mercial film on top of that and close the 
frame. This film will be printed as a piec: 
of prepared paper, but the exposure must 
be very short. A match burnt in front 
of the frame will prove sufficient.—L. ( 
Ferguson, Ontario, Calif. 


process 


Successful Mud Attachment for Cars 

After years of experiment by newspa 
pers throughout the country to find some 
means of transportation whereby after 
noon-delivery service could be maintained 
the year around on muddy rural routes, a 
Springfield paper devised an attachment 
for an automobile wheel, which takes the 
machine through 
the mud _ success 
fully. It is made hb 
welding together 
two. rims, to which 
at intervals of 12 
in., mud hooks are 
welded. This 1 
bolted to the rit 
already on the 
wheel with long 
rim bolts. In orde: 
to solidify the en 
tire wheel, an ol 
brake drum is bolt 
ed, inside out, | 
the outside of th 


third rim. Whet 
these rods ire 
drawn up, the 


wheel is capable o 
withstanding al 
jolts it will receive 


quite dry. 


Effective Guard, Made of Two Extra Rims, Prevents 
Miring of Car an Muddy Roads 





on its trips. 
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N! ARLY everyone knows that a nail 
or screw has greater holding power 
driven into the-side or edge of a 
than when sunk in the end grain. 
commonly supposed that a nail 
en with light blows requires a greater 
e to draw it than one driven with 
blows; but opinions seem to con- 
as to whether or not the usefulness 
screw is impaired by tapping it in for 
stance with a hammer before sinking 
ome with the screwdriver. 
\gain, the amateur is told by the pro- 
onal woodworker that a hammer 
| by the end of the handle is less likely 
vend a nail being driven than if held 
ear the head, only to find upon trial that, 
his own case, the reverse is true. It 
pears to him that he can turn in a stub- 
rn screw more easily with a long screw- 
iver than with a short; yet this seems 
absurd as to suppose that, by merely 
ngthening the rear axle of an automo- 
e, it could be operated with less power. 











All Shop Notes published in 1925, in book form—Fifty Cents—from our Book Department 


Hints on Driving Nails and Screws 














What are the facts in this case? All 
have a basis in the two elementary me- 
chanical powers involved, that is, the 
lever and the inclined plane—in other 
words, the pry, as exemplified by a crow- 
bar thrust under a rock to ratse it, and a 
sloping runway to an elevated platform 
up which a barrel too heavy to be lifted 
can be rolled. 

When a nail is driven, the little poimted 
iron cylinder, being forced between the 
fibers of the wood, cuts them and wedges 
them apart. Those at the sides are 
crushed into a compact mass, their cell 


















Fig. 1, Left, Nail Driven with Heavy Blows, and Right, with Light Ones; Fig. 2, Left, Screw Turned All the 
Way In; Right, Driven Halfway with Hammer 
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walls broken, their elasticity destroyed; while those for: 
ing the end grain are bent downward, some breaking off 
but many remaining firm. 

It is evident that the crushed side fibers contribute litt); 
friction, and are almost useless in holding the nail. The 
end fibers, therefore, must do most of the work in retaining it 
When a force tending to draw the nail is applied, the dow: 
ward bent fibers, already forced tightly against it, follo 
the nail upward. But the instant this occurs, they also tend 
to occupy the space contai: 
ing the nail, and the leverage 
so gained forces them st 
more tightly against it. If 
the force applied is sufficient 
the pressure becomes so 
great that the tip-end fiber 
are crushed and broken, 
a lever is broken when forced 
beyond its strength, and the 
nail can then, with little ef 
fort, be pulled out entirely 

In short, these downward 
bent fibers form what 
known as a toggle joint, a 
illustrated in Fig. 5. The 
lever ends, A, bear against 
the nail and move upward 
with it. They also tend to 
move horizontally, until the levers them 
selves lie in a horizontal position; | 
since the horizontal distance, CB 
through which they move, is mucl 
smaller than the vertical distance, t!] 
thrust against the nail is much greater 
than that applied to lift the nail, accord 
ing to the law of levers. Moreover, a 
the levers approach a horizontal posi 
tion, the horizontal motion approache 
zero, while the vertical remains almost 
constant, so that the crushing effect ex 
erted on the nail increases toward in 
finity, to the limit of strength of the 
material. It is no wonder, then, that a 
properly driven nail holds strongly. 

Now, it is reasonable to assume that 
if the nail is driven with many light 
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Left, Effect of Screw Binding in One Member; Right, blows the fibers will be bent down slow 
Screw Driven in End Wood 


ly, and will have time to accommodat 
themselves to the strain, re 

es ducing breakage to a mini 
mum; while if heavy hamme: 
blows are given, some fiber 
will break back at a consider 
able distance from tne _ nai! 
and thereafter be valueless 
That this is indeed the case 1 
proved by Fig. l,a photograp! 
magnifying two split-out 16 
| penny box nails. That at the 

| left was driven with heavy 

FiG.5 | blows, that at the right, witl 
aes Mee light. However, an actual test 
proves that the difference in 














Left, Tapping Screw to Start It; Right, Toggle Effect of Down- 
ward-Bent Fibers 
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ding power is only around 12 per cent; which is not 
ugh, in most construction work, to warrant the extra 
.e required for light driving, since it is common ex- 
rience that materials, and the mechanic’s judgment, will 
ry more than this. 

\ screw has wound about it a thread, which is in effect 
inclined plane. Here leverage is obtained through the 
eater rotary than lengthwise motion. This mechanical 
vantage acts in drawing the screw into the wood, and 
pecially in clamping together the two pieces joined. It 
es not act to hold the screw in, although the threads 
turally must strip out the fibers when the screw is drawn 
e a nail. Apparently, if the screw is driven for a dis- 
nce before being turned in, the fibers are bent down, and 
addition to the “baffle” effect of 
e threads, the toggle action is 
sught into play. 

(his additional force is not to be 
scredited. As a matter of fact, 
ts prove that a screw ham- 
ered halfway in holds about 25 
r cent more in fir than one 
rewed all the way in. Probably 
riving one-quarter of the 
read length is best. Fig. 2 
ows split-out screws, the one 
the left screwed in full dis- 
nee, that at the right driven 
ilfway with the hammer be- 
re being turned. Evidently the car- 
enter who taps the screws to start them 
hen dapping in hinges, as in Fig. 4, acts 
on sound principle. 

Fig. 3, at the right, illustrates a screw 
sunk in the end wood. Plainly, to draw 
out, it is only necessary to strip the 
fibers parallel with the grain—in the case 
{ this 1%-in. No. 10 screw, about 1 sq. 
n. of cross section. As the shearing re- 
istance of fir or pine parallel with the 
crain is only about one-tenth of that per- 
pendicular to the grain, small reliance 
an be placed on a screw entered in the 
end of a board. 

Fig. 3, left, also illustrates a problem 
net in joining two members with screws, Fig. 6, Starting to 
in which the upper member has not been Dray Nail; Fig. 8. Use | @: 
bored sufficiently large to per- Partly Drawn 
mit free movement of the 
crew. It is easily seen that 
the screw advances as fast in 
the upper as in the lower 
piece, keeping them the same 
listance apart until the head 
bears against the upper piece, 
vhen the threads that are 
cut in it must strip out be- 
tore it will come down against 
the lower member. The force 
required may be sufficient to 
break the head. 


Fig. illustrates aw- 
. g ° 6 ill istrates the draw Left, Effect of Holding Hammer at End and at Neck; Right, Wrong 
ing of a nail. The hammer, Method of Drawing Nail 
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as the dotted lines indicate, forms a bell 
lever, with the handle arm nearly 16 
times the length of the claw arm, so that 
1 Ib. pull on the handle applies an up- 
ward force of 16 Ib. on the nail. When, 
as in Fig. 7, the nail is partly drawn, the 
hammer rocks backward, the weight arm 
is greatly increased in length, and the pull 
on the handle must be increased. Nearly 
all hammer-handle breaks are caused by 
trying to pull nails with the face edge as 
a fulcrum. The proper way is to place a 
block under the head, as 
in Fig. 8, thus restoring 
the short weight arm. 
Hammers are so de- 
signed that a line drawn 
touching the width of 
the face intersects with 
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greater velocity to the head, and can con- 
sequently strike a harder blow. 

The face of the hammer is slight 
rounded, so that if it strikes a little out of 
true the face may still be at right angle 
to the nail. This convexity also makes 
possible to drive home a nail without 
bruising the surrounding wood. 

If a screwdriver were held truly in a 
line with the screw, the short driver would 
be just as effective as the long one, since 
only the direct torque, or twisting force 
would act in each 
case. In practice 
however, the dri 
er is invariably 
held to one side or 
the other; and 
granting that the 














Fig. 10, Effect of Using Long Screwdriver; Note Lever Arm Indicated by Dotted Lines; Fig. 11, Short 
Lever Arm Formed by Short Screwdriver 


the center of the handle end. When a 
blow is struck on a nail, the face meets 
the nail head squarely and forces it in 
along its length, whereas, if the handle is 
grasped near the head, the front of the 
face is thrown upward, and the inclined 
plane transmits a portion of the blow as 
a sidewise force against the nail, bend- 
ing it. See Fig. 9. 

A novice finds it difficult to drive nails 
by holding the hammer handle near the 
end because he handles it so inexpertly 
that the head wobbles from side to side, 
striking at angles in spite of him. Yet, 
if he practices a short time, he will find 
that the correct method is much the eas- 
ier. Not only so, but he is able to give 


angle of inclination is the same for tl 

large or short tool, the power arm devel 
oped is longer in the longer driver, an 

a greater leverage is produced. Figures 
10 and 11 illustrate this. 


Fitting Piston Rings 


The auto mechanic who has pistot 
rings to fit will appreciate any new idea 
that will serve to cut down the time re 
quired for the job. Usually such a small 
amount of metal is to be taken off that 
the clamping and loosening of the vise 
take most of the time. Instead of set 
ting each ring in the vise twice for filing, 
take one of the old rings that are to be 
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ed and break off a piece equal to 
one-fourth of its circumference. 
a ring that has not been worn too 
in width. Clamp this piece ver- 
in the vise, concave side outward, 
‘44 in. from the left side, and ex- 
ibout “Ye in. above the jaw of the 
his leaves the vise open the width 
ring and a recess of %g¢ in. into 
the ring to be filed is placed. Just 
pressure of the thumb and finger 
left hand will suffice to hold the 
hile it is filed and a little practice 
nable any mechanic to file the end 
ly with a small flat file. The piece 
| ring is not removed from the vise, 
ich succeeding ring is merely set 
o the vise and held as explained, while 
ne side is filed, then slid out of the vise, 
verted and replaced for the other side. 
ipplies to step-cut rings. If diag- 
ut, file only on one side. 












Bumper for Lumber-Yard Posts 


Discarded truck tires of the solid type 
ive been used effectively as bumpers for 
supporting the sheds in a southern 
ber yard. The tires were mounted on 
takes, notched as shown and pointed at 
the lower end to facilitate driving them in- 
the pinelie These tires are mounted on 
rims, Which gives them enough 
ength to sustain a considerable impact. 
\ bumper of this kind provided around 
each post prevents the latter from being 
broken off, which might cause the shed 
collapse—F. E. Walker, Atlanta, Ga. 





DISCARDED TIRE AND RIM ----7—™ 
TAKE ~. NOTCH , 





Solid Truck Tires on Rims Used as Bumpers around 


Posts in Lumber Yard 
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Gate for the Stock Corral 


The photo shows a novel turnstile gate 
for a stock corral. One can enter or leave 
with both arms full, yet no 

cow or horse can go 


‘ 


See 
Ser: 
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Novel 


Wooden Turnstile Gate Found Convenient in 
estern Stock Corral 


through, no 
gate is left. 


matter in what position the 
Two pairs of crossarms are 


mounted upon a heavy post, which is 
hewn round and notched for the arms. 
The arms lie across each other at right 


angles. Planks are bolted to the cross- 
arms vertically. By keeping the bearings 
lubricated with hard oil, the gate turns 
easily. The arms are made of 2 by 8-in. 
planks, about 6 ft. long. The gateway is 
7\% ft. across —Dale R. Van Horn, Wal- 
ton, Nebr. 


Handling Celluloid Triangles 

Most draftsmen appreciate the diffi- 
culty experienced in picking up celluloid 
triangles. This difficulty can be overcome 
by the addition of an ordinary glass push 
pin. Drill a small hole, slightly smaller 
in diameter than the pin, through the tri- 
angle. Countersink this hole slightly on 
one side and then insert the push pin. 
Clip off the pin so that only a small end 
projects. Rivet this portion over until it 
holds the push pin securely and then file 
away all the surplus metal so that the tri- 
angle will lie flat on the board.—Richard 
H. Robinson, Detroit, Mich. 
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Concrete Steps on High Curb 


In towns built on hilly or rolling 
ground the curbing is often too high to 
mount easily. This makes steps of some 














Concrete Steps on High Curbs Make It Easier for 


Automobilists to Reach the Sidewalk 


sort necessary. The drawing shows how 
steps of concrete are built integral with 
the curb. They are braced as indicated, 
and are neat in appearance. The braces 
are not run clear to the pavement as this 
would check the flow of gutter water and 
stop refuse. 


Wet Air in Compressed-Air Hammer 


In a small shop I noticed that the air 
hammer in one of the worker’s hands was 
spraying water out of the exhaust hole. 
He said that it always did this when it was 
started. One look at the compressor in- 
stallation showed me the trouble. The air 
receiver was a small one, and the air from 
the compressor entered thetank at thetop, 
while the outlet from the tank into the air 
hammer was about 4in. from the bottom of 
the tank. This was what was wrong with 
the installation. Moisture is heavier than 
air and, of course, it settles in the bottom 
of the receiver and, as the receiver was 
small, it merely acted as a pipe for the air 
to flow through from the compressor, 
carrying the water along with it. In ex- 
plaining the proper pipe layout to the 
boss afterward, | strongly urged him to 
supply a larger receiver so that the air 
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would have an opportunity to remai: 
tionary long enough to cool and «: 
part of the moisture. The larger 
would likewise provide ample s1 
against fluctuations in pressure, an: 
a steady volume of air to operate t 
hammer.—August Jeffers, Bedford, 


Removing Soldering Flux 


Anyone who has worked with 


containing the flux, has no doubt expe: 


enced the difficulty of removing th« 
crust which is formed around the s 
If this crust is left on, it not only 
poor workmanship, but the crust 
later dissolve and run off in the fo: 
acid, which is very injurious to 
metal parts. The flux can be remoy: 
dipping the soldered parts in cold 
If it is impossible to dip the part 
water, good results can be had by pla 
a wet cloth over the soldered parts 
few moments and then wiping the: 
Either method will leave the metal |b 
and clean. It is best to apply the 
to the soldered parts while they ar: 
hot.—Ed Sundholm, Albert City, lo 


Holder for Signal Lantern 


The warning lantern used to in 


the presence of excavations or obst: 


tions in the road or for similar pury: 
can be displ 
conspicuous!)\ 
the holder sh 
in the illustrat 
Two pieces oi 
iron, one a 
inches lo1 
than the 
are notched i: 
end to fit the 
tern frame 
shown, the | 
er one being | 


A spacer, ri\ 
to the upr 
and holding t! 
rigid, also ‘%¢ 





lantern. If 
sired, a suit 
sign can be 


tached to the frame as indicated. A w 
en block or a concrete slab can be us¢ 
a base, the latter being preferred, a 
greater weight lessens the possibilit 
the holder being overturned by the \ 
or otherwise.—A. C. Cole, Chicago. 


Sta. 
ld 


yOcrt 


at right angles 


as a shelf for th 





Bleachers for Small Athletic Field 


By ROY M. SINGER 


RE is a grandstand for a small ath- The seats are built of two 2 by 8's and 
etic field that can easily be built, a total seating width of 20 in. is provided. 
it will prove a splendid project for The difference in elevation of the tiers is 
anual-training class of a_ boy’s 16 in. The whole arrangement is de- 
| The woodwork is not at all dif- signed for comfort and safety. 
but it will afford the boys a valu- It may be well to add here a word of 
tudy in practical problems, as well warning to anyone who contemplates 
m a monument for a particular building a seating arrangement of this 
The necessary concreting and kind. Remember that each member in 
ng can also be done by the class, the assembly must take a different load 
making the project still more com- and that if one member does not take its 
e1sive. full load, some other member must carry 
details of the stand are given in the more than its load. Be careful, then, to 
ngs, so that little description is nec- see that all joints are tightly nailed and 


It consists of trusses supported that all materials used are of good, sound 
concrete piers; at the rear, lateral 
ng is used to furnish stiffness. The 

are constructed as shown in the 
ch, and should go down into the 
ind at least 3 ft. below grade, and al- 
below the frost line. 
e lower member of the truss consists 
two 2 by 8's, the end post of three 2 by 

the intermediate post of two 2 by 

the diagonals of 2 by 10's, and the 
chord of two 2 by 12’s. A 2 by 4-in. 
S provided, as shown in the sketch. 
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, Left End of Stand; Fig. 2 Detail Drawing of Left-End Assembly; Fig. 3, Details of Stand Showir 
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kept clear and the , 
saved from filling 
with sediment. Th 
usually accomplishe: 
building a small 

above the pool, the st 


water being carried 
around through a 
way. A dam that « 


ates automatically ca: 
arranged by making 
opening to the spil 
wide enough so that 
normal low-water { 
will go over it in a 
sheet. The water at 
point is made to run 











"AT LEAST 





3 


ail ei. s2 ° 2-0) 


CONCRETE PIER 












a 2 by 8-in. plank, b: 
edgewise to the con 


dam wall. In front 
this, and at an angl 
it, is placed anot! 


plank, the edge of w! 
is beveled to provid 
opening of unifo 
width, say 4 to % in 
tween it and the vert 














plank, through which 





Fig. 5, Photo of Part of Rear of Stand; Fig. 4, Lower Post and, Below, Con- 


crete-Pier Details 


lumber. For an arrangement of this sort, 
the trusses should not be spaced farther 
apart than 10 feet. 


Spillway for Bathing Pools 


Bathing pools, fish ponds and lakes, fed 
from springs or small streams, must have 
some provision to prevent storm water 
from entering them, if the water is to be 


Automatic Dam Allows Water at Normal Level to Flow into a Pool, While a Small Rise in the Level Causes 
It to Run into the Spillway That Diverts It around the Pool 








low-water overflow 

into a separate pool 
shown. A slight riss 
the stream will cause the water to 
with greater speed and in greater volu: 
so that it will skip the gap between 
two boards and flow into the spill 
around the pool. A baffle can be set 
just behind the dam to hold back tr: 
This device is in use at the Georgia st 
college of agriculture, and a very s! 








rise in the stream causes the water 
switch to the spillway. 
HIGH WATER | 





LOW WATER 









STORM WATER 
TO SPILLWAY 


























Battery Economy 




































hose who use dry cells in telephone 
legraph circuits, the following 
of using them on closed circuits 
ve valuable. This method per- 
e use of dry or any other open-cir- 
tteries on telegraph or telephone 
here the circuit is closed. The or- 
methods of doing this require 
ent battery power at each end of 
ne to operate the system. This 
es the necessary cost of batteries. 
etter method is to get just enough 
ries to operate the system. Place 
of them at one end of the line and 
ther half at the other, and connect 
nes at both ends of the same line, 
he carbons to the other, or to the 
nd. The voltages of both sets will 
be equal and, therefore, no current 
low on the line. When either party 
to call the other, he simply re- 
the connections of his set of bat- 
and uses the instruments. By this 
al the current of both batteries 
through the line. When through 
he restores the connections to 
runs t original condition. The direction of 
I current through the line depends up- 
hich party has called the other. The 
iratus may be grouped in any way, 
a nd distributed anywhere on the line. 
the e only condition to be observed is that 
open-circuit voltages of the two sets 
batteries should be equal, so that no 
rent will flow until one set is reversed. 
hatteries may be used together. 


Safety Handle for Chisel or Punch 


holding chisels or punches while 
rking in places where minor injuries 
occur, pieces of 
hose may be 
to advantage. 
t is made in the 
about 1% in. 
moneend, 
ugh which the 
is inserted, and 
ece of wood is 
en into the hose 
1 either end to 
it securely. In 
way the tool 
easily be shifted 
ork from any 
Che idea orig- 
with G. L. 
service su- 
sor at Du Pont, 
ngton. 








juses 
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Pieces of Discarded Air Hose Make Safe and Conven- 
ient Handles for Chisels 
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Spring Holder for Metal Plates 


When marking, lettering or cutting de- 
signs on brass plates it is important to 
have the work held so that it will not 
move, or else the worker may spoil the 














FLAT PLATE--- 


Device for Holding Metal Plates Securely While Work- 
ing on Them 


piece by marking it crooked. Such work 
is done best on a flat plate, and we have 
fitted a holding device to the plate that 
will grip a piece of the full width of the 
plate if necessary. The holder is made 
out of a piece of flat metal, formed as 
shown and attached to the plate by a pin 
on each side. When in use, one end of a 
coil spring is passed through a hole in 
the holder, and the other end is attached 
to a hook screwed into the plate. The 
operator lifts the holder by pulling it to- 
ward him, shoves the work underneath, 
and then releases it. This holds the work 
securely, and the 
continued tapping 
with a hammer 
when marking the 
work will not, 
with ordinary care, 
change its position. 
Harry Moore, 
Montreal, Canada. 


@A good paint for 
wire screen 
of dropblack, ground 
in oil, -and about a 
third as much of as- 
phaltum varnish, 
thinned with turpen 
tine. Add some drier 
and strain the paint 
before using 


consists 
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Steps Hinged to 
Truck Prove Great 
Help in Loading 


Permanent Steps on Truck 
Aid Loading 


The idea illustrated shows a set of steps 
for loading platform, which is used by 
a firm of private scavengers for conven- 
iently dumping the contents of garbage 
cans into the truck and will find applica- 
tion in numerous other places where loads 
of material must be placed in the truck 
by hand. Both the loading platform and 
the steps attached to it are 
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Quadruple Tile Joint 


In constructing a farm-drainage s\ 
it sometimes becomes necessary to 
three or more tiles at one point; sy 
joints are not regularly manufactu: 
and it is rather difficult to build one th: 
will not wash out, break down or 
burrowing animals. 

A practically indestructible concrete 
joint, simple to make, is shown in the j 
lustration. It accommodates a 14-in 
let pipe and three branches of respect 
10, 6 and 4-in. diameter. The for: 
made of old 1-in. boards, is 20 in. 
and at least 20 in. deep without top o 
bottom. These dimensions are require 
because there should be space below 
pipes for a floor of 2 or 3-in. thickn: 
and above and on the sides for 4-in. \ 
around the largest tile. If a larger out 
let pipe is used, the form should bx 
mensioned according to this rule. Ope: 
ings are cut in the sides with a keyhol 
saw to fit the tiles. The lowest point 
these holes should be the same distance 
from the bottom edge of the box a 
thickness of the floor, that is, 2 to 3 i: 
The form is then nailed together and re 
inforced at the edges with lath. 

Place the form on a level spot on 
ground and build up some sand ar: 
the outside to keep it in place. Insert | 
tiles, pushing the 14-in. pipe far en 
to project 4 in. inside of the box 
smaller ones are pushed in farther, o: 
that the distance between opposite o 








hinged, the former to the bed 
of the truck and the latter to the 
outer edge of the platform. 
When lowered, the platform is 
held securely by two lengths of 
chain and when raised, the steps 
hang down behind. 


Stopping Leaky Steam Lines 


Leaky joints on steam lines 
can often be permanently 
stopped by the use of a calking 
tool and a little lead wool. Oc- 
casions frequently arise when a 
small leak in either a water or 
steam line is causing inconven- 
ience as well as loss of power. 
Repairs cangot be made while 
the line is in service, but a little 
lead wool worked tightly into 
the joint while the pressure on 
the line is reduced often elimi- 
nates the necessity of making an 
expensive repair. 






Practically Indestructible Four-Wa 





FORM FOR MAKING 
N CONCRETE 
SWAYUNCTION BOX 
\ 


Junction Box for Drain 


Made of Cement 





POPULAR 












































in no case is less than 14 in. Now 
in the cement—1l part cement to 3 
ind—until it reaches the lower edge 
e tiles. After the floor has set, put in 
- cement around the tile in the lower 
ers of the box, troweling it down 
ind the tile so as to bond with the ce- 
of the bottom. Then, using wet 
fill the openings in the ends of the 
ind build up a core in the central 
e until it is level with the top edge 
ie largest pipe. The remaining space 
the upper part of the form is then 
«| with cement up to the top of the box. 
en the cement is set and nearly dry, 
core can easily be removed by punch- 
it loose with a piece of wood or iron. 
regard to the relative sizes of outlet 
| branch tile, the rule is that the square 
the diameter of the former should be at 
ist equal to and preferably exceed the 


S « 3 . e 
pen sum of the squared diameters of the 
1, hbranches.—J. R. Koontz, Bremen, Ind. 
france Copying Drawings and Photos 
a When copies of drawings, diagrams and 
J 1 . 4 ° 
lt ‘tos in books or magazines are desired, 
ad re ° . F 

too tedious and time-consuming a 
a k to copy them by hand, if at all pos- 
a ile, and the accuracy of such work is 
+' lso. questionable. A good method of 


king photographic copies is shown in 
illustration. Any good quality of 
ttographic printing paper may be used, 
those having a “hard” contrast are 
referable. 
he photo 
iper and the 








rint are put 
ce to face 
nd a piece of 
lass is put 
\ ’ver the 
=) nN photo yaper. 
—) <paee is 
jj hen made 
M4 ith an elec- 
] tric lam p 
irom = above, 
he duration 
— exposure rs 
| BOX epending on EMULSION “ PHOTOGRAPHIC 
e thickness 
| quality of the photo paper, the in- 
“ nsity of illumination, the distance from 
fe > e light to the print, and the reflective 
‘ality of the paper from which the print 
to be made. The first photo is reversed 
lis used as a negative for making any 
imber of prints. As the photo paper is 
t so close to the original, the prints will 
ain 


free from blurs. 
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Using U-Bolts in 
a Blacksmith Shop 
for Bending Jigs; Upper 
Detail Shows How an 
Eye Is Formed 


U-Bolt Makes Good Bending Jig 


A set of U-bolts or forms of round steel 
stock, bent so that the parallel legs are 
separated a little more than the diameter, 
is used by a western blacksmith for bend 
ing round or flat stock. In use, the form 
is clamped in a vise, as illustrated, and 
the rod to be bent is slipped between the 
legs. The drawing shows the steps in 
bending an eye in hot stock, but simple 
bends are easily made in cold stock by 
using a pipe over the end to give leverage. 


Preventing Rust on Dials 


In wet, damp or steamy places, the 
rusting of gauges and dials can be pre 
vented by first cleaning and polishing the 
surface thoroughly and then giving it two 
coats of collodion. The first coat must 
be thoroughly dry before the second is 
applied. The collodion prevents the air 
and moisture from getting in contact with 
the polished surface. Engine gauges will 


last from six months to a year without 
repolishing if properly treated in this 
way. Exposed copper and brass piping 


and other metals can also be protected by 
this method. When necessary, the col- 
lodion can be removed with alcohol. 





@A T-handle tap wrench with part of the 
handle cut off can be chucked in a breast 
drill and used for holding small drills. 
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HREE important considerations in- 

fluence the design of kitchen cabinets. 
The sink should be placed in the best pos- 
sible light; the drainboards should be 
large, with drawers, bins, and breadboard 
underneath; the cupboard should be as 
near as can be to the sink without isolat- 
ing it too much from the dining room or 
breakfast nook. 

Often the combination of the drain- 
board cabinet and main cupboard in a 
corner is the only practical way to utilize 
available space; and whilé the lower sec- 
tion of the cupboard in the corner can 
have no individual door, and is therefore 
a little remote, the design given here 
makes it quite accessible by putting two 
doors in the corner. Such a space can 
be used for storage of utensils infre- 
quently used. Overbalancing this defect 
is the fact that the washed dishes can be 


BUILT-IN FURNITURE 
to FOR THE 


_HOME 





Part XV—Kitchen Cupboards That Meet in a Corner 








\ 





DWIN M.LOVE. 


lifted directly from the drainboard 
the cupboard. 

If it is desirable to shorten the di 
board cabinet, take width from the dra 
chest at the left of the sink, so as to kee; 
the right drainboard as large as possi! 

Under the window of the outside 
measure out from the plaster a dista: 
of 1 ft. 10% in., and draw a line on 1 
floor, the full width of the room. A 
draw a line 1 ft. 334 in. from the adjacent 
wall, and 6 ft. 8 in. from its end wv 
square a line to the wall. Nail to 
floor, 3% in. inside of the end line, a cleat 
of 2 by 3-in. stock, sized to a width of 2 
Nail down four other like cleats, 
against the wall, one centered 1 ft. 6 
from the end line, and the other t 
spaced evenly on the long section. A\| 
nail down floor cleats for the drainb: 
cabinet, one for the partition at the 


1 








MATERIAL 

2 pieces, 1% by 4 in. by 14 ft., pine or fir, S4S, 
sanded. 

1 piece, 1% by 4 in. by 10 ft., pine or fir, S4S, 
sanded. 

1 piece, 1% by 3 in. by 8 ft., pine or fir, S4S, 
sanded. 

1 piece, 1% by 3 in. by 14 ft., pine or fir, S4S, 
sanded. 

5 pieces, 1% by 3 in. by 16 ft., pine or fir, S4S, 
sanded. 

1 piece, 1 by 2 in. by 10 ft., pime or fir, S4S, 
sanded. 

1 piece, 1 by 2 in. by 12 ft., pine or fir, S4S, 
sanded. 

1 piece, 1 by 2 in. by 14 ft., pine or fir, S4S, 
sanded. 

1 piece, 1 by 3 in. by 8 ft., pine or fir, S4S, 
sanded. 

1 piece, 1 by 3 in. by 12 ft., pine or fir, S4S, 
sanded. 

1 piece, 1 by 4 im. by 14 ft., pine or fir, S4S, 
sanded. 

1 piece, 1 by 6 in. by 12 ft., pine or fir, S4S, 
sanded. 

1 piece, 1 by 7 in. by 8 ft., pine or fir, S4S, sanded 

4 pieces, 1 by 12 in. by 12 ft., pine or fir, S4S, 
sanded. 

2 pieces, 2 by 3 in. by 10 ft., pine or fir, SISIE. 


LIST 


piece, 1 by 12 in. by 14 ft., pine or fir, S45 
sanded. 

pieces, 4 by 2 in. by 12 ft., pine or fir, S45 
sanded. 

pieces, 1 by 6 in. by 10 ft., pine or fir sheathins 
S1S. 


— 


1 piece, 3-in. crown mold, 8 it. 

1 piece, % by %-in. baseshoe, 16 it. 

1 piece, 1 by 10 in. by 6 ft., pine or fir, drawe 
tront, sanded. 

1 piece, 4% by 9 in. by 6 ft., pine or fir, draw 
back, sanded. 

1 piece, 4% by 10 in. by 12 ft., pine or fir, draw 
side, sanded. 

3 pieces, 4% by 6 in. by 12 ft., T & G pine draws 
bottom, sanded | 

1 piece, 4% in. by 3 by 6 ft., three-ply panel vene« | 

1 piece, % in. by 3 by 4 ft., three-ply panel venee: | 

? 


sheets of tin, 12% by 24 in. 
12 pair 2% by 2% 
12 torg catches. 
18 1%-in. glass drawer pulls (knobs). 

2 Ib. six-penny finish nails. 

2 Ib. eight-penny finish nails. 

20 “%-in. corrugated fasteners. 

A few four-penny finish nails and 1-in. brads 
Cost of materials, about $32. 

Time to build, about 60 hours. 


in. loose-pin butts. 
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e sink, one for the other, and one on 
in-side of the third partition. These 
| 214 in. wide, serving as slides for 
rawers. The dimensions are given 
drawings. Two other cleats, 2 in. 
are put down for the shelf in the 
m of the door compartment. 
a cleat of 1 by 2-in. stock 2 ft. 11% 
m the floor for the back support of 
lrainboard. Plumb guide lines on 
ills for the partitions, and on the 
wall lay out the following distances 
etermining the height of the 1 by 1- 
ill drawer cleats: 125% in. from the 
1 ft. 103% in. from the floor, and 
around to the back wall. Nail .up 
two cleats, cutting them just long 
ugh for the ends to form backing for 
sack edge of the partition. This pro- 
ire removes possible error due to a 
rence of level in the floor from front 
sack. Nail an end cleat for the drain- 
rd to the end wall, and put in drawer 
ts for the bins when the partitions 
placed. 
vow glue up stock for the two lower 
es of the cupboard, using 1 by 12-in. 
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partitions, and two pieces, 1 ft. 2 in. long, 
for the bottom shelf in the pot cupboard 
under the right drainboard. Glue up the 
end and partition for the cooler, using a 
1 by 12-in. by 8 ft. 4-in. board, and a 1 by 
4-in. by 3 ft. piece. 

Now cut a hole, 6 in. square, in the 
floor for the cooler vent. Scribe the 
lower shelf to the wall, joint the front 
edge with a slight bevel to insure a tight 
fit with the rail, and nail solidly to the 
cleats. Saw out a hole, 8 in. square, in 
the cooler space, and fit inside it a jamb, 
built of 1 by 2-in. stock as detailed. Cover 
this with screen wire and miter a thin 
strip over the edge to make a neat job. 
































k and 1 by 4-in. pine or fir. Use dow- 
ir corrugated fasteners. Glue up 3-ft. 
eths of 1 by 12-in. stock for the three f 
we 8-8" 
433 +— 1-5 4354-5" 24) 
) | E 
= 
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“SHELF WIDTH 
| OF MAIN CUP- 
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ELEVATION OF CUPBOARD AND SECTION OF DRAINBOARD CABINET 
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Lay out the ceiling by plumbing up 
from the bottom. If the ceiling joists run 
at right angles to the cupboard, nail a | 
by 2-in. cleat across them, 3% in. back 
from the point plumbed from the botto 
between the cooler section and the other: 
but if the joists run the other way, nail 
cleats running from front to rear of the 
cupboard, if it can be done. If necessa: 
go under the roof and nail in backing be 
tween the joists to nail the cleats to. Put 
a vent in the ceiling similar to that in 
the shelf. 

Lay out the end board for shelves as 
dimensioned in the section, and 





after 





\ 
r > 
} 
{ 
} 
} 
} 




















ee scribing it to the wall, nail on the cleats 

’ 4 t of 1 by 2-in. stock, chamfered on the in 
= Tdi ‘ - s 

eo 3 gi Fn side corners. As the end of the counte: 

IE. as ata i shelf rests on the offset at the drainboard 

E OF BREADBOARD nice ape seeee ideal a te 

MAKE BOARD 1-8" WIDE | level, the wide lower part must ter 

——. minate 2 ft. 11% in. from the floor. 









Scribe the end board to the wall, 
carefully plumbing the front edge, 
and nail in position. Level lines 
from the tops of the cleats along the 
back wall to the end wall, and place 
similar cleats to carry the shelves. 
The cooler partition is fitted against 
the lower shelf, making the 
lower section 2% in. shorter than 


, that of the end. Cleats are 
Ee nailed to the cooler side 
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( Fia2 FRAME OF DRAINBOARD CABINET 
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Scribe the partition to the wall, 
nail in place. Fit the shelves, using 
|2-in. stock for the upper section. 

e cooler end stile is of 1% by 3-in. 
sized to a width of 24 in., and runs 
top to bottom. The partition stile, 
same stock, is cut 7 ft. 11 in. Glue 
nail the joints. Size a 6-ft. length of 
5-in. stock to a width of 4% in., and 
: between the stiles and the wall and 
tion stile, keeping the upper edge 2 
; in. from the floor. Strengthen 
icks of the joints by fitting blocks 
eluing and nailing them on. 
ke the countershelf of 1 by 7-in. by . 
&-in. stock, and notch it between the 
so as to project under the shelves, \ 
re the back edge is nailed. The front ‘ aed SH 
is flush with the front of the rail, ‘ ; vine tt Pie 
the left end terminates against the (~ 
eh work of the drainboard, which is 
in later. Now fit the wall 
cut in the ceiling rail, of 1 
6-in. stock, shimming the par- 
on to keep the rail flush with 
stiles, and put in the lower 
. of 1% by 3-in. stock, also 
ed to 24% in. in width. Cut in 
e other stiles as dimensioned in 
elevation. Fittheshort rail, of ; 

» by 24%-in. net stock, between — 

e stiles, the lower 
ge being 3 ft. 914 in. 
from the coun- ; 
rshelf and hy 


e upper edge —<f 
——_——— 
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1 ft. from the lower edge of the ceiling 
rail. The top shelf shows a margin of 4 
in. above the rail, forming a doorstop. 
Half-inch strips, fitted between the stiles 
on top of the countershelf, prevent sag- 
ging doors from ever scraping the coun- 
tershelf when opened, while leaving 4% in. 
of the shelf edge for doorstops. Notice 
that the lower rail leaves a similar stop 
margin on the lower shelf. 

Next fit the drainboard-cabinet parti- 
tions against the wall, locate and place 
the drawer-slide cleats, and nail them up. 
In doing this, be sure that the upper 
ends are level and line with the top of the 
wall cleat. Fit the end-wall stile, nail in 
place, and fit the rails. These are of 1% 
by 3-in. stock, put in flat, the left ends 
being notched, glued and nailed around 
the back of the stile, while the right ends 
are butted against the end partition and 
nailed through it with 4 eight-penny fin- 
ish nails, which are, of course, set and 
puttied up before finishing. 

The drawer guides at left consist of a 
guide of 1 by 1-in. net stock, long enough 
to fit between the stile and wall, glued 
and nailed to a slide of 1% by 3-in. stock, 
to fit between the rail and the wall cleat. 
The guide must be square with the front 
and parallel with the partition, as well as 
level, if the drawer is to work properly. 
For the upper drawer, cleats must be 
nailed above the opening, to prevent the 
opened drawer from sagging; or the cen- 
ter cleat for the drainboard may be made 
wide enough to answer the purpose. 

The detail dimensions the breadboard 
rail. The partition behind it must come 
only to the bottom of the slot; together 
with the upper cleat, of 14% by 3-in. stock, 
it forms a runway for the breadboard. 

The lock stile for the small door is 1 by 
1 in., glued and nailed against the stile 
of the cupboard. 

This construction gives a space of 2 ft. 
4 in., between the two divisions of the 
cabinet, and a 20 by 30-in. sink will just 
slip between the partitions, the rim rest- 
ing on them. To provide nailing space 
for the drainboard backing, nail a 1 by 
2-in. cleat to the partitions at the rim. 
Also nail, under the front of the sink, an 
apron of 1 by 6-in. stock, set back from 
the front 7% in. Now sheath the top of 
the cabinet with 1 by 6-in. pine, rough 
side up, notching the ends over the rim 
of the sink, and rounding them roughly 
on top. The rough work is 1 ft. 115% in. 
wide. Tack laths underneath, projecting 
¥% in., as a ground for the composition 
man to work to. Remove the window 
apron, and lath tight over the plaster to 
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the bottom of the stool, returning the 
back around the end wall. 

This provides for the use of woodstone, 
magnesite, asbesticite, or practically any 
other of the compositions now on the 
market from which one-piece drainboards 


and splash backs are molded. They are 
sanitary and wear much longer than 
wooden drainboards, and are 


) compara- 
tively cheap. They are subject to stain- 
ing and are eaten by fruit acids, but a 
little care in their use will obviate this 
difficulty. 

Build the bins of 1 by 12-in. stock. Lay 
out the sides to the curve shown, cut the 
curve, and tack the lower pieces on again. 
Assemble the drawer without a bottom, 
avoiding nailing through the lower pieces, 
which are immediately removed. In the 
front and back cut saw kerfs, 34 in. deep, 
continuing the curve of the sides. Cut 
a strip of cardboard to measure the length 
of the curve and cut a piece of tin to fit. 
Slip the ends into the kerfs, tack down, 
and nail the bottom pieces solidly 

Build the other drawers of ¥%-in. stock, 
for the fronts, and 5¢-in. stock, for backs 
and sides, assembling the frames and slip 
ing in the bottoms afterward. Make the 
eight large doors of 1% by 2%-in. net 
stock, for stiles and upper rails, and of 1% 
by 3%-in. net stock, for the lower rails 
The four small upper doors are entirely 
of 2%-in. stock. The latter are hinged at 
the top. 

Build the cooler shelves of 3% by 2-in 
strips, spaced as shown in the drawing 
Run baseshoe around the cabinets, and 
nail on the front of the countershelf a 
piece of 1 by 2-in. material for a fascia 


Slide-Rule Protector 


Slide-rule glasses are often broken by a 
slight knock or jar. A good method of 







protecting them 

is shown in the 
GLASS illustration. Take 
INDICATOR 


two pieces of 
fairly heavy cellu 
loid and bend 
them in hot water 
to the semicircu 
lar shape shown 
Holes are drilled 
through the cellu 
loid to match the 
screw holes in the 
slide, and the 
screws are then 
driven in to hold 
both the celluloid protectors and the 
glasses.—C. C. Fisher, Ithaca, N. Y. 


CELLULOID _ _’ 
PROTECTOR 






















Unloading Drain Tile 


oading tile is a hard and tedious 
nd it is nearly impossible.to distrib- 
em equally. A convenient 
| of laying them is shown 
drawing. The tiles are 
on the grain wagon and a 
en trough, smoothed inside, 
oked to the rear end of the 
| and drags on the ground 


e the wagon is pulled ahead. Two 
three boys or men on the wagon, lay 
tiles in the trough end to end and the 
es slide down on the ground as the 
ron moves along. Of course, the slant 
the trough must be such that the tiles 
| slide down readily. In this way it is 
sible to unload the tiles in a few min- 
and have them equally distributed. 
Simon M. Schwartz, Berne, Ind. 


Repairing Cylinder Break 


(here are many methods of repairing 
inder breaks, the most common of 
ich is welding. This is good practice, 
rovided the 
parts are pre- 
ated, under 
hich condi- 
n the weld 
n be relied 
for service. 
aming the 
eak with 

erlap- 
ing brass 
tuds, tapped 
nto holes 
rilled along 
e break, is also a good method if the 
reak is in the center of the casting. Re- 





SECTION OF x \ 
CYLINDER BLOCK 
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pair by means of a patch held with screws 
is also generally known, and is satisfactory 
if the patch is not near an edge or sub- 
jected to tension. An unusually effective 


Convenient Method of Unloading and Distributing Tile 
from a Moving Wagon Saves Considerable Time and 
Labor; Two Boys or Men Keep the Trough Filled 


patch, which not only closes the gap but 
also draws the sides of the casting to- 
gether, is shown in the illustration. Two 
angle plates are drilled as indicated and 
holes of corresponding size are drilled and 
tapped in the casting so that the plates 
can be screwed down with a little space be- 
tween the adjacent sides. Packing, satu- 
rated in white lead, is tamped down be- 
tween these sides directly over the crack, 
and small bolts and nuts are used to draw 
the sides together, which forces the pack- 
ing down still more tightly. The plates, 
also, are bedded in white lead.—G. A. 
Luers, Washington, D. C. 


Rethreading Tire Valves 


When rethreading the inside of a tire 
valve, it should be held with the outer 
end downward and the small tap used 
should be dry and clean. This will cause 
the cuttings to fall out of the stem, pre- 
venting later trouble with a valve inside. 
If a battered outer end of a valve stem is 
to be refaced, the valve should be held 
with the outer end down or the work 
done with air in the tire. The center pin 
of the valve inside will strike the refacing 
tool and release some of the air, which 
will blow away the cuttings as fast as 
they are formed.—E. T. Gunderson, Jr., 
Humboldt, lowa. 
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Operating Snips by Foot 


Much more power can be applied to an 
ordinary pair of tin snips by means of the 
simple foot attachment 
shown in the illustra- = 


ral 
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Cutting Heavy Work with Ordinary Tinners’ 


Snips 
by Foot Power 


tion. This enables the worker to use the 
shears on much heavier work than can 
be cut by hand. A length of heavy wire 
is attached to one handle of the snips and 
reaches almost to the floor. At its lower 
end the wire is bent to form a loop for 
the worker’s foot. The free handle of the 
snips is then held securely in a vise.— 
L. J. Trost, Kelly Field, Tex. 


Planting Fence Posts Securely 


Usually a post that is planted or driven 
into wet, swampy ground is hard to keep 
tight. It either becomes very loose or is 
lifted out of the ground entirely by hard 


freezing. Loose posts are certain to 
cause a loose, worthless fence. If this is 
your trouble, you can remedy it by dig- 


ging the hole deep and wide. About 8 
in. from the lower end of the post, saw 
a notch across it, a few inches deep. Get 
a piece of locust wood, about 18 in. long, 
mortise it into the notch in the post and 
nail it securely. When the post is plant- 
ed and the hole is back-filled, the weight 
of the dirt will be on the crossbar and 
hold it down. The post will then stand 
solidly until it decays.—J. Marshall 
Porter, Cumberland, Md. 
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Chain-Block Sling for Tanks 


Tanks can be handled easily with a 
chain block if there is a convenient hole 
in the tank. A shop doing this kind of 
work uses the special slinging device 
shown in the photo. It consists of a 
length of flat steel, 1 in. wide by & in. 
thick and bent double, a crosspiece at 
right angles, % in. thick, turning on a pin, 
anda sleeve fitting over the flat piece. This 
sleeve has a slot sawed out halfway 
around it to clear a screw turned into the 
doubled piece, and a slot on one side to 
clear the crosspiece. Before assembling 
a chain ring is slipped into place in the 
bent piece for greater convenience in 
handling. One side of the crosspiece is 
heavier than the other; in other words it 
is off center. When inserting the device 
in the hole in the tank the heavy end is 
turned up inside the sleeve. When it has 
passed through the hole, the heavy end 
drops down to the horizontal position 
shown and is ready for lifting. To re 
move the sling from the tank, the sleeve 
is turned around till the other end of the 
horizontal slot stops against the screw 
When the sling is pushed farther down 
into the tank the heavy end of the cross 
piece falls down in line with the sleeve 
enabling the sling to be pulled out. This 
device will be found useful also for lift 
ing other pieces with holes in them when 
it is impossible to get inside of them with 
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Convenient Chain-Block Sling Used for Hoisting Tanks 
Has Large Capacity and Is Simply Made 


the hands. The lifter described, althoug! 
of comparatively light material, has bee: 
used on tanks weighing up to 500 Ib.— 
Harry Moore, Montreal, Can. 
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UESTIONS regarding home building addressed to this magazine will be answered by the Architects 
Small House Service Bureau of the United States, Inc., controlled by the American Institute of Archi- 


tects and indorsed by the department of commerce, United States government. 
and material lists for the house shown above may be obtained at a nominal cost. 
If further information is desired send five cents and stamped envelope for a 


stamped envelope for reply. 


Blueprints, specifications 
Inclose self-addressed, 


24-page booklet explaining how the small home bureau functions and showing twelve sample plans. 





| ERE is a house without a trace of 
affectation and obviously one that 
| be in harmony with the life within 
d about it. Its style is borrowed from 
e Dutch colonists, but in this case an 
\merican dormer window has been added 
complete the design ; 
It provides five main rooms, bathroom 
nd five closets. It will require a lot from 
hirty-eight to forty-three feet in width. 
t is planned to be built of wood frame on 
asonry foundations, with a brick base 
ourse. The exterior is wood siding for 
the walls, and the roof shingled. You will 
nd in this house every modern conven- 
ience and comfort within a small area, 
hich has been so adjusted that in reality 
ie interior appears exceedingly large for 
ie size of the house. The sunporch as- 
sts greatly in producing the spacious ef- 
ect on the first floor. It opens directly 
nto the living and dining rooms. 
One large open fireplace in the living 
oom, with wide mantel shelf, takes care of 
the flues for the heater, kitchen range and 
eplace itself. This, of course, is an eco- 
nomical arrangement. Each bedroom, on 
the second floor, has a closet, and light 
and air from two sides. 





This house has much to commend it in 
plan and appearance, as wel! as construc- 
tion costs. 


Home Builders’ Questions 


Q. What type of gutter is the most lasting and inex- 
ensive? A. The common hanging gutter is the most 
asting and inexpensive that can be put on If it is 
made of tin and it should happen to leak in time, it can 
easily be repaired or replaced. If it is made of copper, 
it may last a lifetime 


Q. How high above the porch roof ought the chimney 
stack to project? <A. Run the stack three feet higher 
than the ridge 


Q. Does seasoning wood make it stronger? A. Many 
specimens of green wood tested in comparison with the 
same sections and kinds of seasoned wood show that, 
under a given load, the seasoned wood will deflect less, 
will not crush so soon, and will not break so readily 
as the green wood 


Q. My house was completed last June and the cesspool 
has already backed up a few times. Who should stand 
the expense of pee) this remedied, the contractor or 


myself? A. The contractor is not responsi! for the 
backing up of your peeved if it was built accord 
ing to your directions or if you accepted it when he 


built it. 


. What shall we do when the mortgage becomes due? 
an it be renewed? If not, what shall we do then? 
A. If your property is a good risk you can almost 
certainly get a new mortgage written against it lf the 
person who loaned you money on the first mortgage 
will not renew, get somebody else to do so. It would be 
wise to get all the details in this regard well in ad 
vance of the date. when the mortgage is due. 
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. I have a charger for recharging wet type B-bat- 

teries; how can [ hook this up to a double-pole, 

double-throw switch so 

«<— that I can charge both 

gO CHARGER of the 48-volt units at 

once, in parallel, when 

. - ~ the switch is thrown one 

asv | + any way and the set con- 

B-BAT p-nat; mected when the switch 

+ = is thrown in the oppo- 

: site direction? A. This 

very simple and the 

iagram (Fig 1) shows 

how it is Jone Two 

double - pole, couble 

90+ 48+ -6 throw Foleches are re 

TO RECEIVER quired, however these 

Fig. 1 switches may be of the 

mmon porcelain base 

type and should be mounted side by side in the man 
ner shown 

Q. I am located in a dry, sandy country, where a 


good ground is hard to obtain. 


Can you offer any sug- 
gestions that would help me 


out? A. A counterpoise 


ground will solve your problem This is obtained by 
stringing another wire under your present aerial and 
insulating it in the same manner: the 

lead from this wire goes to the ground AERIAL wire 
post of the receiver. The diagram ey s 
(Fig. 2) gives you the idea in detail; / \i 

note that the aerial lead-in and the / a NSULATOR: 
‘ yuNnterpoise lead are taken into the = ‘ 
building at different points. It is also fas 
necessary, of course, that these leads — 

be passed through porcelain insulators ~ i 

Q. Can I use a wood panel for my 

radio set? If not, why? W ood 

makes a poor radio panel; it is never totally free from 
moisture and leaks are sure to occur The minute 
energy employed in radio reception must be conserved, 
if good results are to be obtained Bakelite, formica, 
and hard rubber all make good panel material, and 
provide good insulation as well as add to the appear 
ance of the set 


Q. Have B-battery eliminators been improved to a 
point where they are practical, and all hum is elim- 
nated? What is the total voltage that can be obtained 
without a detrimental drop when from five to eight 


tubes are used? A. There are several good B-bat 
tery eliminators now on the market that will meet these 
conditions Some are designed for sets using up to 
five tubes and others can be used on eight and nin 

tube sets if the highest B-voltage does not exceed 90 
volts Our tests show that some will deliver even 
higher voltage under an eight-tube load Some of 
these eliminators give a slight hum, others are very 
quiet 


Q. I am using a B-battery eliminator with my eight- 
tube superheterodyne; this eliminator uses UV-201A 
tubes. When other electric apparatus is turned on in 
the house, the signals from the distant stations fade 
and the eliminator has to be readjusted to bring the 


RCOUNTE RPOISE 


Fig. 


signals in at the former volume. What are the cause 


and remedy? A. The wiring from the mains to 
house may not be large enough to carry the load 
the other electrical apparatus in use, and when 
house-light load is on, there will be a drop in volta 
This will also show in the B eliminator, and cause t} 
signals to fade. The only remedy in this case is to get 
in touch with your power company and explain t 
situation to them; they can correct the trouble easil; 


Q. What type of circuit is the worst offender for re- 
radiation? I live in a congested district and do not 
wish to annoy my neighbors. A. Single-circuit tuners 
and the 





sets of ultra-audion type are troublesome 
this respect, and sh not be used in crow 
localities 


Q. Would the volume and range of a regenerative de 
tector set be increased if two stages of r. f. amplifica 
tion were added? A. The volt 1 

e increased very little y 
amplification 


ime and frat 


hould id 


sh add one 


instead 


ge Ww 
or t 


stages of a.! 


Q. I have a Delco lighting plant, and when this plant 
is in operation it is impossible to use the radio set 
What can I do to prevent this interference? A. Sh 








en the leads irom the magneto spark coil, and 
them thr a grounded shie 
Metal-« conduit or lead-cove 
—— —r} cable can be used to good advanta 
Ground the frame of the engine, mag 
INSULATORS neto and metal shielding thoroughly 


uf 
~~ [h\ 


Q. How can I repair my electric s 
dering iron? I have had it but a ve 


short time and it is burned out 
A. Remove the heating element 
2 the resistance wire is open close to t 
terminal, i new connection car 
made by spreading the wire, and fastening it under 
terminal If the break is near the center, a tempora 
repair can be made by twisting the broken ends t 
gether. 
Q. I wish to construct a three-circuit tuner employ 


ing only one tube; please show me the simplest circuit 
possible tc do this. I 
have the tuner coil and 
a circuit for three tubes, 
but at present I wish to 








use the detector only. 
A. We are giving yo 
the circuit on this pag: 
(Fig 3). It can be 
used with any “type 

three-circuit tuner Use 
a 0005 -mfd. variable 
condenser, and a 25-ohr 
rheostat If the UV 
199 tube is used, the 
A-battery should consist 
of three No. 6 dry cells 





connected in series, but 
if you are going to use 
a UV-201A or C-301A tube it wi e necessal 
V to ] 6-volt \-batter, 


employ a 





I 


will be furnished free, 
[ Editor. ] 


N accordance with the editorial policy of this magazine never to accept compensation in any form tor 
what appears in our reading pages, and also to avoid the appearance of doing so, we are obliged to omit 
the name of the maker or the seller of any-article described. 
by addressing Bureau of Information, 


This information, however, is kept on file and 
Popular Mechanics Magazine, Chicago. 











